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PURPOSE: To obtain the display characteristic of the 
same order as that of a CRT(cathode-ray tube) by 
reducing flicker, a tail leaving phenomenon and an 
afterimage phenomenon while miniaturizing the power 
source circuit of a back light and lowering the cost of the 
power source circuit and reducing power consumption of 
the circuit when a picture consisting of a moving picture 
and a still picture is displayed on an LCD(liquid crystal 
display). CONSTITUTION: The picture display method in 
this liquid crystal display device changes over a picture 
signal and a blanking signal which constitute a picture 
based on a motion vector data DV and impresses these signals on plural lines of data electrodes constituting 
an LCD 1 to display the picture signal or a non-picture signal on the LCD 1 . 
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£ 2* »]12] -g*H°lM *fl«|€ ^H.(BC)2} ^2] §W-2] cfl-f- jea]^- 

£ 4^ sga) LCD ^ CRT cl^#3M3 ^Hd^ *>i42l £a]^- 

£ 7^. ^-tg^ *Hi<3 ^Aiofl<H] n^-a)- tflaj a^H -§-§- 0%S. tb ^-9-2} ^> HS.^) ^-^4 a]eHS ^ ai 

^b}°1S *IH 'ils:^ s^^g- s.a]^- s.^. 

:£ 9* ■& tflSl *lll2] ^Alofloil n^aj. cflS} A^i l-^-lr-i- 25%5. ^2] *Hr =^1^^ ^> ^2] 
^eMJ= a]s.s] S.a1^- s.^. 

£ 10 .g. 74)12} ^Aloflcifl 4^ tfl^ a<4H *^^^r* 50%S. ^-2-2] 4-^ = 31^2} ^a> aj^ ^tg^ 

*»eMS *lH 4]3l2] SA]^ 

5L 11* * -gAHloU xcJ-H^ tfl3) A°fl*| £«93** 75%S. ^ 3*2] ^ H31<32l ^A> a}^ ^^sj- 

^e)-olS -tl^isl SAl^- 

£ 12* *)122] ^Efl 7]#ofl Si^H-H #^^-ir* 0%3. ^*2j ^a> Aljro) 4^ sla]^ e^. 
£ 13* *)l22l ^Bfl 7l#<Hl ir^-ir-i- 25%S ^ ^-f ^a> a] ^ 4^^. ^a]^ 

£ 15^ ^112 #2fl7l#<Hl Xl^Ai l-^^y-i;!- 75%S. ^-f^ ^a> a] s^^. SAjf 
a) 512] S.Al^ 2.13. 

i 17^ *^2] *)112} ^AHlofl nj-el- tfl^ B°fl^i l-^-i-i- 25%S. ^ ^40]^ Al^fij 

aIJ:^ 2}-^-§r £A]t!- 

a] 2.2] s.a]^- 

£ 19^- ^-^21 ^]12| -gA]oj]oi] ir|-ef tfl^ B°»1^H 1-^^^ 75%S. ?!■ ^-2-2] «Jje}o] e aI^s} ^Af 
Al Ji2] 4^4- 

£ 20^: -g- ^"^21 ^12] ^A)^<Hl i4ef cfl^ A s\- B°fl u -fl^°l = 2] *j^§-§-§: 
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S. 22* 0%?1 #3 ^ i*l 100%S # 3*2) *|23 ^2fl 71^, cfl^ A ^ tfla» B2} 

E 23* * 4i^\ -M A HH1 l-^^o 1 s=(bc)7> " o M ?} ^-fs] a a] fls* ioo%s «}3i zz fls. 

# *Al3}7l flSfl ^^-t!" 4i a l 5.^1 & 5.^. 

£ 24* * tf^sl ^^l^ofl ojo^ -fr^o 1 a=(BC)7> " 0" <?} 3*2} £^-g- 100%^ s]-Jl zz. i«l a}3 

5. 25* * *)11S} a}aHH o^a} S=(BC)7> " 0<?] 3*2] i«l ^ i^l 100%S *}J1 

Zl rtU] **1% V <r Si* i^l fl£ ^ Z Sa] S}^ 31 ±v) ^Sj-g. £a]^- 

£ 26* * ^)]2 ^H1<?1 *W aWI^ ijj-ig.fr ^-g-^ <2»^ £A] Aj^Sl £*1^ 

£ 27* * 7sj)2^ -SAHofl fto)^ 37flsl LCD°fl i*l*r* ^2] *}^2) ofll- JEA^ 

£ 28* * 1^2] 422] AjAladofl fto]*] <gE) #£-2- %)o] S\S.7\ ^S}* 2} ^S*°fl ^ Aj iL2l -S}t4°] ofl* £ 

292] a D ^bc 4Hr ^ e] (thinning-out processing)^ «}i~}2l 2.^*.^ s. 29^ a * 8&±. x 82} 

°l2l 2}4i -M-^-A.S.-f E] 42}i X8e}?l^ 3^ -ir^-^-S. 4r* >M€ ^*1r S.a1^ £.^o]ji 5. 1921 B* 8^±. x 8 
e}?l2l Q± 1-s.o.S.Jf-El 43}rfc X4e}°l2l 1-5=- ^* ^e)S iA]^- 

£. 30* * 1^2] ^)22] ^Aloflofl °\o]x) ^Aj- ^e) 33.0} ^Ajfr. je.a1^- -i-S-S. 
S. 31* * ^2] 422] ^A]<4|ofl $40^ £A ] ^flo) T 2 -^* S-*}-® 

S 32* * «-^2l A-H221 AjAHlofl ^O^Ai ^^-Aj- 4BHBH ^^-<fl tfl*V SA] ^SJ-AJ- ^u)-^ 
£Al ?V 

i 33* * »i x $2) 7%22) AjAl^oflA-^ ^fllM^ sq^sj ^ £Al*V El-ol^l 

£ 34* * ^t$2) x\)22] aJaHHIa^I SAl s^aJ- ^-e} D 1^2} ^cfl #|£2}^ st^sl BVM-^l dflM. 

i 35* iAl >4^DlEl<4, -M-^Ja^, ^A} £o} 4 Vcfl .-AV ^ ^A]. Aj-tfl fl£Sl-^ ^Tflo} ^1-1+ 

S. 36* * ^^2] *fil2) aJaI^o^ ^^<m^. ^^s>^ 

£ 37* * #^2] ^122] aJaHH 91°]^ 37fl2] ^i*l- LCD°fl iA^l-* ^-^21 cf^- ofl* 3c. a] tjV 

^-VgO] .:XA) 

't'^oi ^*>fe 7)# ^ n -&^}2l ^e(|7l^ 

* ^* -¥-4^ i^l ^^12] ^Al ^ ^.^^ ojljg aA l ^jofl jLSAi S.s-1 ^S^Aj-4 jgAl S]- 
Aj-O.5. Cl =<^Al ^.Aj-^. E.^^ oU^ K X\ A>^l( LC D)oll iAl«>^ ^-JZ)-^ oJBTg aA ] ^-^1^ ^Al tt o Vt* ^ 

21- Aj- fi Al « 0 V^^- A>-g-s}^ S Al ^-^ofl ^olcl-. 
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=L vfl-g-o] o^H oi^o.s. *g$-<3<H Si±= 2001-12668651(2001^ 4^3 24U #-€)°fl 



*l7> Si*] 1 ?]: NTSCWational Television System Committee ) a <H-ir ^Sfla]^ ^-^-<>1 c^l-iSM, oj|^ 

rfl, CRT(Cathode Ray Tube) c]^-tefl°H] ^5]^ ^71(^^01 ^7l)fe 16.7ms°m. °H] tftty) °J);§ c|if^ 
°1 (LCD : Liquid Crystal Display)^ ^ ©.S^M cf* 3^ o_S. *l*K-8-^- *}&)-8: 20 ifl 

*1 30msS.^ 5.zfl<a 16.7ms^ ^cf. #7] cfl-§-^ AlTKfr LCD<Hl *-°.3.JM «! 3Efe ^ ©.S.-?-^ ^.-g- £ 
•^l^ ^-?-7> 7pj- ^7fl ^cf. nJ-^H LCD°fl sH v * £a]^- ^-f Si s.^^: CRT t^^*^1°1<^| <t5fl«l 

3 ^# SAM &X\ 4*4 cfl a] sj] ^o^tf. Aj- 7l ^s. «j)^^7l ^tfl LCD°fl t5fl«];& 

3*1 3-^-2-5. ol^.olx|fe SHJ--§- S^l^ nfl°fl CRT t)i#^«»ls} ^ ^£2] 2 a] ^g-g. <g-fe 3^- §H 
z)-^s] 71^0] ^o>s|ji Si4. <=4|* ^-g-^^H *)l(dh)64-82019J: ^a.<Hl^ LCD^l -ES^e «1 7} # 
^ SHb v * S^l^Hb ^3 5^1 ^17} 7fl -^-1 <=H Si^r. 4 v 7l <^ IA| LCDS] «»eMS3>l <3@}aj©. 5. ^ 

o] 7Br^- 4^ 2^*4. LCD* ^> ?~§-*r*r ^o]^^] 5*0] z}- ^-^ «.«..g- 

A>3ll5L ^A> ^^Al7l 71 2i*$ ^Aj-Jf-S Si^- 4 cfl-g-sHr ^ tfl°i| Si 

^\ Ai«?€ ^^-(on)Ai7Ui ^ Ai^-^ofl ^( 0 ff)^v£s. <>i«f, ^71 a a] 

7l^-g- *fll ^2fl 7l^o]^jl 



SEth < a^-^-^^7l) (3§)1 1-1099213L ^iL<^]^ LCD 0 )] S^-^S] *e^^c>l ^iS] Jl al^S.7> ^ 7l x] 

* 2^-^21 -S-^* a^l^fe ofl^ S a] ^7> 7flA}S]<H o^cf. -#7} S.A] ^ <H ^ 3?-^* ^^5^ 

H^H^J ^71^2] 17R>°fl Si'H-H LCD^l 2}-^^- X*l«l-7l ^sfl LCD* ^a> ^^-* ^0!) ^. 

-tf* JLAl*l-7l fl* Al^» LCD* ^*Br ^tbn 4-S-°fl, A ^7l SAl ^HH^ Aj- 7 | j 

7l^ ^-^tb ^7l^ofl Sl<H^Sl Aj-7) 171?V^ n# 7l7>ofl 5U*H-H ^1 Ajej^ ^-Al^) 

^^S) ^Sl* 7MJ1 Aj-7] ^.AJ- AJ Cf^. a|3HT- AjJld-^^J AlJt)» Aj-7] CllolE] o] S>, Aj- 7 | 



^11 % ^1221 ^efl 7l#<H] S]*V s.A) si<HA^ ^H2l -g-ol^- LCD<^1 SAl^o) ^ 

^-s^Aj-oi^ ^-Aj-oi^s. ^-^-s>ji ^--a^- ^^-ofl LCD«-r Si^. 

4^ ^Ifil ^Efl 7l#°fl Si^Ai^ SAl <H€"7l^n^- SiSin. St!-, ^11^1 ^2fl 7l^ofl Si^Ai^ 

-S-Al*>7l ^*BA^ 7^1^^ 4«1|S} SA] ^£ 7 > ^^.71] ^ISfi, ^ej-^^^AiS] ^W) ^^ol 7]Al 

4^ SiSin. -^"71 nfl^ofl ^El-olE^l ^&>^ £\sL7\ cfl^ SE«- J17>^ o] g-^^ol o^oj 

n. 



*))22l ^Efl 7l#^l Si°lA^ LCD°11 ^SH^l SAlElSi* ^°\] ^°1lAi o]^-*V^ #1<H1 SEjt XL^^ 

^Vol ^ ^ ^Aj-o]u|-, oj-o,] j^ol y-fe ^AJ- ^Aj-o] c^cf^ ^ ^ 0 } SiS* 1 }. SE^V, ^1 

22] ^efl 7l#ofl Si^A^LCD^l 0)0]^ ^^-ofl lH^l<a ^7l°] 1/42] 7l?}-°V ^J- aJ^ ^^-s>^ lHatl^ ^7}<£\ 

S.^- 7)?i<Hl ^A^A^ ^-Aj- A] Jr-S. ^^2}- SAl i» -frA^l ^*flAi^ ^ 7^1^0.5. 4^ ^A] ^ 



.3}- 'go} o|-fOI'4 SH- 7|#.5] 
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<>1€7l|ol4 He) -f-fe ^HJ- *r Sli CRT c^^a^l^ ^5.3 £Aj £»1*1tt ^ 



3. ^*121 JHJ" 3L^1 a o V ^°l tf7] «o V, S€r J|-tf*| ©l^ ^# ^ofl °1 

Tls-H ^ V "^l S}-Aj- A] J: 2} Cj-g. Hl^V A] 311- ^^f^. Aj-7l ^-Aj- A] J: Si A} 7) H^A}- Al^s. Aj-7] ofl^ 

T^Kr ^7fl5l cflolEl ^^-Ofl 9J7>^-©.S.^, ^71 ^-AJ- A}^ £^ Aj-71 Ul^-Aj- Al^-g. £A1SH^ 



* ^SRr 331 33-1 di^S*. ^71^^- 51^ ^.fr ^if ^ Slcf. <£^, aAl sj-^oj 0^7^ 

©1H- SSI* ^-fc 3M> V «4M ^^s|ai CRT cl^l-sjloisi- ^£.Sl s^-1 ^©1 ^H^l^-. 
€#3- a*^, -*7l 3# 3aM *M*W 1 Sfc ^Hr^ ^Aj- ^^iBll- ^Hs]-^ a].^-3i§>cl.. 



Sl*>^, S^l^fe ^31 ol^ol nj| fe ^Aj- 4 el EH- ml-# ol^ofl cfl-§-^ ^ ^©l^Jl, 

^iHf Slcf. ^1* ■!» HlSH^ ^1^7> l = ^7lS. SAlsl^ Hl-fr^ ^Hlfe t_Vjg, ti) 

^ -ilJlSl ^1^ SI** ^r^t!" ^-^iLcl-S ^-^^1 7l-^-7fl ^ ^ol^-cl-. olSj- £ol ^H^-o.s.m1, SAl if\Z.7} z\-s} 

^^.s. *H, 4^- ol^l ^^\^. ^ v ^l ^^^l ^1 "1** ^1^71 lHefl 1 ?! ^715. SAlsq^ ui^ 
#©1-^ til^H!- Ajjia) ai j: 5.fl«§-i- ^-^H ^Htl 1 :!-. »Hf &ai ^s.7> #2l-7lai ^-e 

21-^es. -l-S^Cf. ^, ^-Aj-o] olf-Ol 2=.^ nfl^ BB>S. ol^oflfe ^ &*1<& ^|3E ^ 3-2=el^E 7 }. ^. o. ^aJ-o) 

^^€4. ^"2l- D l^fe ^^^1 A^AHo)] 7l7fltLV ^2l-PlHlo)l ^-§>fe ^ o] 0>1^ 1^-. ^-^-Aj- ^el-nlElcHl^ dfll s.^ 

iS.al^r ^H^l ^sl-t-lEli a^cl-. 



£th A l °fl °)1 aI^^, A J-7l al^-Aj- Al^7l- ^7} Si-*- Al^o] Aji 31^1 tfl-g-sl^ a] j;ol^ a>^-2js-> 

BE^-, Ai#*t ^7-HHl SlolA-1, Aj- 7 j Hl^-Aj- Al^7l- A o v 7l SI-aJ- Al ^sl ^^(biack signal) eflig ofl cfl-§-5>^ 
aJSlo]^ Hl^-^^l-cl-. 

£th ^^HHl aI^^, ^71 f-SH>V 2hBlolEl7> Aj-71 til^-Aj- Al^ 7 > lHefl°l ^71 ?g-°}o\) &X\S\±= Aj- 7 ] 

»]*# -tl3L^ a] J: ^ Aj-7l aWelo)e 2:E ^0]^ <=>]^-o]7]^i v}#^is}r}. 

^*1°H1 SI^^, A J"7l ^# ^2171 Aj-71 ^Aj-^YEl ^#E)7iq- Aj-7] ^ A] Jtofl S^-5lol ojfe o]^. 

«}6lsl H7lol^ «>^-ajsl-rl-. 

^^tb T 1 ^^ SlSl-'S, ^1^21 37H1 21/HSlol ^^-Aj- 3)-sl-n]Ell ^^-El^s. ^ol^ 4, oj^ oj ofl 1^4 

511 £.SJt ^ Slcl-. 

S^-, ^^tb ^*HH a!°1^. A J-7l -S* ^^A> Aj-7] ^.Aj-o) a-^ ^o^ollA^I ^#£17114 Aj- 7 J SJ.AJ-S1 <^^S1 ^.AJ- 

Ajjiroti i^-Slol IHl^. o]^- *!\B\o) H7lo]^ *}&Z\Z}v}. 
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^-5)^ #71 ^-SHJ- 4^nl^^ jflo^ -#7l ^jzj-o)] fflj-s^} JZ, >g-7) JHM ^8^-0.3. ^ 

4 3^-#.<5.3. ^S^TT ^-f<H] #7l ^§-S}-# ^^U]^^ ^-i. ^V 7 ] ^^j. ^if.^ i-elTfl ?1 ^ a>^3)5->l4. 

i*. -S^HHl 5a°H. #71 ^SH)-o} 37 j 7 ). ^V 7 1 o]^. tfj^o^ 37l7 -|. 7^]- ^V^og. ^^-S)^ ^ofl AJ7] 

^•SHh ^-El-nlEl£l ^2^-1- #71 °1^§- rtj^Sl 37H BH>S7fl ^^^71^ *lHs)-J7, Aj- 7 ] ^SH^Vo] H7 ] 7 |. ^V 7 ] 
'fljElSl H7l7> ^<>Wfe ^^AS. ^i^fe #7l f-^-Aj- j^ej-n] Bl °1 ^Jj-fc A> 7 ] o)E. «1] E] o] 37H ^^Tfl * 

^Al?l£S. ^H^V^ B^a^t}.. 



a^-, -e Al aj| ©fl $1°]*], Aj- 7 1 ^2). 7 ]. Aj-7) Hjspj- A]^ 7 > l = 3fl<g ^ 7 ] -§.<j>ofl &Al£}^ E.7]] is} 5= 

S. ^ol^o]: *g-^_0 3. ^^-E)^ ^-f °fl AJ- 7 1 ^Sj-Aj- 4el- D lEl2l Aj- 7 ) o^§. tfi) ^ °1 a7 ]^ ^e^] ^£a] ?1 

5=-^- ^IH^JI, #7l ^# ^471- #71 «ls}-# Al^ 7 l- l£?))oj ^ 7 1 ^-oVofl iAl^^ Bl-fr-fi- ^?\] j^a ^_g_ 
7> t^SRr #%K?>-3. ^S^TT ^°fl AJ- 7 1 ^S}v}^2) ^4* #7l ol-f- ^El2l a7H ^Tfl 4^ A] 7 j 



SE*h ^JAHlofl $X°]^\, #7l S}-# AlJl 7 > JSLTgol -Aj«g£ o]^^ ^V 7 | Ul^-Aj- Al^S. ^^^C>1 Aj- 7 ] ofl ^ 

Cl^^ol-1- ^-Ajs^ ^v ? i 4^ 7 flSl rflolEl ^q-^ ?]7>^Jl -^-71 44°1e1^ #7l 

T 1 ^^ 44^, ^Sl-^Sfil S-SL-e- ^^Al7l^ #€^1 i^lH^i ^^-5)^ SI4, #71 ^-fofl 3}-# A] 

3KH1 AJ^§>^ ^Vo]. i^Sl S.^-g. ^Ol^l Ol«fl ^AlSl^ ^.Aj-O^ ^ ^ O^rf 

Stth -^aH1<h1 oiolA^, Aj- 7 ] op^ cl^-^^ol^ 4^71)21 D)l?I(main) ^a> aAl e}ol<Hl aj- 7 -| ul^v a] j^s. a 

Al«>^ 5Al Hl-Ol^l^- AJ-71 S Al Hl-Oltyol ^^1^ 7l7lol #7fls}-Jl <$ 7 ] «1 S}-# ^5.7} aV 7 ] ^ 7 fl2l ofl o] ^Af iAl 
21-^011 Cflgfl ^Al5l£S. ^xgS>Jl, Aj-7] ^Al El-Ol^lol ^Al^ 7l?i BE^ #7l ^A] El-ol^lol 7] 7> o] ^a. J^o]- 

<H1 a o V 7 ] BJj5}o|Ef Sj-^ W>#^1 «1"4. 

^AHlofl $X°]*\, #71 nl^»2flol2l 2 olAj-S^ pflo] SAl efo]^] Aj-71 Hl ^.Aj- Ajif SAl^ 

XAl HfolTy^. Aj-7] 2 olAj-o} oflo] ^ A > SAl 21-Ol^Cf 2 l-S-u>cf Cfa^S ^^^>Jl i Aj-7) 2 ^ 

?1 ^a> ^Al el-o] s^r #7] 2 olAj-o^ ^.s.^ dl-e-*}-^ aj- 7 ] aj- 7 ] B j}e}-olE^ <g^. fe = s e}^ Sfcf. 

-aAlcfloJ] Ji^A-l, AJ-7I Ol^Aj. Al^ E^Oltgol AJ-7] ^ 7 fl2l f)] Ol ^ ^^-ofl Aj- 7 ] H ] ^1- A)^]. ^. 

^-=1^ El-ol^oll °l*j| ^ols]^ a>^-3jSl-4. 

^AHHl 3X°1*\, ^ ^ ^7t£\ «£-f«^l SlSfl ^Ajs) Jli Aj-7] ^.AJ-O^ ^-f^ ^3).^ ^ ^ 

#7l SS-S-nV 11 !- #7l ^# Al^Sl- ^7) «l^-# AlJ^S. ^^Jl, #5:^ #7l t^^f-Slloll- ^.A^ 

^#t>- ^ofl 44^. «3)^8 ci^l-BfloHi SAi^- nflofl z| ^s-s-oii sai^ sj-Aj- a] ^ aAl 

21 ^7} Cfs. ^^o)]^ z| -giJjLoJ-cl- s.sj-AV ^nlEls. ol^ ^.g}.^ Aj- 7 ] ^ °-ofl S Jl^^ol <£o]Qi^. 

-^Al^o)! Slo^Al, Aj-7] ^£0.f ^Aj^ ^7] ^.Aj-o^ Ol^ ^ o^7lel-7m aJ 7 ) ^ ygjf^ 

% #7l 5l-#2l ^ SE^ #71 ^£-2-21 37H1 2l7l*>^ ^>7l -g^-S-p>cl- 1 £^ 4^7^ ^efDlEU- ^olg> 
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^ofl S)^i£, &X\m=. 5}-A}-o] ^S-fS] 3.71 SHr S=-^€ ^fl^olcl-. rflAj-^-o] Aj^o] 

o]^-^ S^Sl 37H ^#t*-cf. l-'S, ^-5.^0)011 oXo]x\ o^l t|)g oijpgcq ^ 

* ^5.7> §-*l7> 3*1 2^ ^^r S^o] nfl-g-o]] Sa]£]^. JJ-Aj-s] o)^.^ 4?S.7} go-^o] 6»;g tq^e]] 

ol3 1/I0°l7l nfl^-olcf. n^A-] £A]s]i=. #.E-f S] H7H1 3l7l*>c^ ^-Sj-Aj- b^u] E] -f- *)H^-°-S*l S.S) S^Aj-o] 
CflAj-^-Sl Aj^ o^o} ^ofl ^Aj-0|] cfl^j- ^Alsl «r Si 4. «>¥°1 ftS^ A)zjo. 

3. i^l^r Al^Vofl cflAj-g-o] -g-zjo] 2 ^ A>ol7> ^#7s}Sl ^-ofl cflsj-o} o)i=L^ z| S> s a^S] 3.7] °\) ^ 

^4. 3.*] 3-^Aj-ofl sa°l^sl cfl-^#sl aj^o] oi^sl #i^nv o>qe)- xa] a^°.5.-!fiH ^-S^^lal 

TlHlofl^ Sl^^Vrl-. zieflA-1 ^#*l-7> ±V}$= o)^-S\ sl^fl ^-Sj-Aj- ^eJ-nlEU ^o^l J^A-^ -US^l- ^Aj 

*fe 2H> v s] °1 -§-■§: 3# £4**-. 37121-, £a] sj-'g^s.-if El Sl-^^lsj T^Slofl Sl«fl *f|o]^ 

7} Slcf. ^, a^l ^-^o.s.^.El ^^}^1S1 Tlel^ ^.-f-^ o_S. ^S}-£)*1 %7] nfl^ofl 3^*1-2.3. 44 

nl^S.A-1 7>4*1 Qv^QSL ^]o]s] i7l& ^<H] ^o] 7 \ 5acfzL a^z^o^ *4. 5^, 5 a) sl^ s^-Aj-s; s = ofl sq^fl a 

A^fe S}-A o V^ Ol^-O] o]^ Aj £ oflAj-Sj ^ Ojfe &4- "fl* ii* «J-^HSn^£) S^AJ-J^ <gB).^ 

« 0 >^ = S.rL^2l SKMHtt « 0 >^ = S.H^2l 3HHr°l a_S.o. C|^. ol m >e.4. ZLEflA^ ol^o] ^Aj- ^ofl o] 3] 



^Alofloll ololA-1, Aj. 7 ] ^S-fl- ^-Aj^^ Aj-7] ^.Aj-o^ g^-ifr ^^ofl o^Sfl Aj-7] S^-Aj-ol ^-S^M ^ 

lSafl"?] ^7} A o V 7 ] ^.AJ- A] J;<4 Aj-7) U ] ^.Aj- A|^S. it^flo] o) E] ^q-o]] ol7>S>Jl, A^ 

71 ^-Aj-o] SKMeI-ji ^-f°)l A J"7l lHsfl^ ^71 -§-<?>oil -^-71 ^Aj- Alj:^ 23} o|Aj- aJ-^ ^ 7 fl^'cl]ol 

El *J^°fl °d7M# ^l-^^^Cf. 

^AHHl oJolAi, AJ. 7 ) ^^-A> ^-e}.t.lBl7> -8-71 alSH}- Al ^7]. l = ^|o] ^ 7 1 ^-^ofl SAl£}^ U]^, Aj-7] Ul^. 
A c3- -tl^lSl ^l«g, ^ Aj-7 1 «flel-olE^ 2£ f i^-^-ig «l-^-2j§l-Cf. 

^-#t3r ^-"-HHl ^"71 3}->a- a]^^. ^J-n> a.^o] Aj ol^o)] Aj-71 a]3}.Aj- a]^s. ^i§£l<H Aj- 7 ] cl^-g 

«41°1* ^J*^ -*7l ^7flSl tflolEl O] 71-51 31 ^J-71 ^.^.AJ- 4^^^^ Aj- 7 ] ^ ofl ^.^ £ ^ 

^ H}^-3l^C}. 

^1** ^^Hlo,! o^olAi, Aj-71 ^71 -f-S^-Aj- S^Dl El ofl cfl-g-«V^ ^^Sj ^A>( multiplication ) ^S. Aj- 7 ] 

1- ^Aj^ Aj-7) ^.Aj- Al^Oll ^Aj-^3. ^ ^Aj. Aj-7] 4^ 7 flSl cfl o] E) ^ofl Oj7>3>^ a^a] S>C)-. 

^*HH Sl^H-H, A J"7l 7^1^ Aj-7] ^£°f ^-Ajg|.^ Aj-7] H]s}-Aj- a]5:7> i = efl«y ^7) ^-«?>oj) sa]e]^ 

al^-S] «ia>ofl S1«B A|7J £Al fl£$l -g-o^^ ^Sj-sj^ 7fl^o].£ H>^-aj 51-nf. 

* 

AJaH1<H1 o^olA-], Aj-7] HlSl-Aj- Al^o] ^]^_ ^ Aj-7] H ls}-^- ^!X7l" l^efl^ ^7l ^-<?}°fl ^^5]^ Hl-g-O. ^7] 
Sl-^O] S.5].Aj-ol2l-Jl Zl-Z]- ^.*^ 4^7flSl ^i-^ A>0]CH1A-1 .§-^4^ H>^"ZjS>Cl-. 

^^tb -^^HHl $X°]^, W>] ^Sj-Aj- 0]S1-^1 ZjZ]- AJ-7] 4^ 7 flSl -Qi-f 7> Aj-7] ^-4^ Qfl^ fiA] Aj-^] 

^1 -g-<a«- "H?l SA] El-O]^ ^-frZ}*} 8^0.^ a>^-3]Hl-C].. 



^-^Sl ^12S1 S.^ lo 11 Hl-3.^, o»Aj ^^^0131-, Aj-7] C] Efl O) CH] 3. -^^O.S. -f E] Jf-i- ^A>§>^ BflS]-olE 

^5]^ ^.4^ ofl^ iA ] Aj.^17]. ^1^51^0], a o > 7 ] Aj^]^ ^.Aj-o] o]s^- 3#*Hr ^# SlSSf, S}-Aj- o]^^- ^ 

* ^# ^# SWfol S}"^ ^l^Sl- ^"71 ^ A J£2l 4# MlJHJ- ^1^1- ^i€:*>31 Aj-71 ^--8- Al^lfi}. HlSl- 

A> A]J:l- A 0 V 7l UliS e ]]o]S. ^Aj§).^ ^ 7l ] O] c]]olEl ^i^-Ofl 0]7V^-0.S^1 Aj- 7 ] ^Aj- A]^ Aj- 7 ] H] SjAj- 
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^t*- ^"fl z)*} 1 ^., ^^#^1°H1 ^SHI^ 3*1 ^^^i ol-f-^^l^- 3H!-a- ^-fofl ^efoieofl 

»N 51 3)1- -r-fe J* CRT tq^l-^)olfi). xgs.^ ffA ] s.^ol ^^^Ic}. 

^ m$ ^"^Hl 4^^, ^ &*} *)-*H o^^^Ai ^o] 3^ Aj. 7 } ^ofl o};^ 



21)°]%: *T Si^. 2Hb V ^ °1*°1 41- nflfe Hi A]Ji7> ^713. SAlS]-^ ^5}^ H) 

tt€ H 13W- ^J^l^ a} J: efl'H-i- ^-^Hl ^M^t}-. °lfif ^-ol tK^-S-*! S*] ^£7} ^-&1-7>J1 aeg). 



SI^a-1, Aj- 7 ] Hi^.Aj. ai^} Aj.7] ^.aj. Al^cq ± ^s^ ^^(5^^ signal) efl^ofl cfl-§-s}^ 

Also] «| H} a)- 3] 

^i^^" ^Al<^]ofl Aj-71 ^Aj- ^D}E] Z^Z^O] Aj-7] al^-Aj- Al^ 7 > lH^]^ ^7l -§-<iH] fiA] ^ ^ U] 

Xl^Ai, Aj-7] ^ Aj-7] ^-AJ-O.^^ ^SjTiU)- AJ-7] ^-Aj- Al^ofl ^^-5] 0\ ^ o] ^- 

Al3L^] S^"S]c>| 7HJ- BB>«- O]^ «3]El^ 3.7) o] i£ 

^#^r ^ a] ofl ofl ^[olA^ Aj-7] x]o] 3)3.71- Aj-7] ^.Aj-^ ^^-^l ^>7] ^Aj-o] ^x] ^-Aj-o.s.«. 

El ^-^o.S 7^ o-ofl Aj-7] ^Aj- ^nl^^ ^]ol* Aj-7] ^o^oll mVa^] ^Al^Jl, <#7) 

l§-^£L3-¥-&\ ^a] ^Aj-O.^. ^5)^- ^-f ^) Aj-7] ^.^.Aj- ^-^le|^ $]o]S. Aj-71 ^^*V ^^.ofl ^,e)7fl ^Al?l 

^^V, Aj^^- AJaHH o^olA^ Aj-71 ^o^ ^s.7). AJ-7] ol^ 37l7 ]. ^Al^ B^O.^ ^-f Ofl Aj-7] 

Aj- ^e^-nl^ z^-^ ^j^s. aj-7] o]^. rijel^ H7l ofl m>a7fl X]°]t;}jL, ^7] o]-§- 4)^^ a7 ] 7 |. ^ o} ^ 

^ ^^"^^ ^"71 ^Aj- 5}^)^ ^3. Aj-71 Ol^- «1^o| 37] ^ ^a]^] ^^A) ^o] 



£«T, ^Al^oJl oi^A], Aj-7] $]o] 2|S.7> Aj-7] ^^7]. Aj-7] aj^Aj- A]^7]. in^oj ^71 ^§-<?H SAl^fe 

Hi-!:* 37fl Sl-i^. ^^o): ^0_s_ ^5}-S]^ ^ °-6\) ^Aj- ^-^d] ^ A Q V 7 ] o] ^. «1 b] o] 

37]ofl BBVe^l ^fA|?|£a ^1^5>JI, Aj-7] ^3j.7> Aj- 7 1 «1 ^-Aj- A]^ 7 ]. 1^31^ ^7l *<?H| ^^5]^ H] ^--g- A}- 

Tfl 3]-£.-a ^H§>0] 0 > BV^O.^. ^^-5]^ Aj-7] S-2)-Aj 3fe)-clEl 4^2] A>7l o]^- «lE]o] 37)^] ^ 

21711 ^^A) 71 ^IH^V^ Ul-eJ-jO SVC]-. 



- 8 - 



* 



* 



-g-7fls-^ s.2002-0082790 



SM-H. #7l ^ Aj2i°fl tfl^- -^*§«1~& a.^ sj^i- d s$-*|-ji t #7] 

#7] ?M 33.3.^3^ #3 #7| aij^ *i€-tH #7l #7l 

4^7fls) cflolB| ^=-6)| «=]7>s>ji, #7l f-SKf sl-el-nl^^ # 7 ) ^-pj. ^ofl gg. ^^s. a>^^4. 

tH0«* 3*^. ^2HH2} ^^-Al?]^ ih^E^S. ^^E)^ TgJj^} #7l % -fofl ^-Aj A] 

3E#, 3^ 0^)0)1 flo^, # 7 1 *lH S\3_7} -$7} C]^S.^ol^ ^ 7 flS] d\] o] £a] ejolofl ^- 7 ) u) ^.Aj- 

aA]^ S.A] EH*?)* # 7 ] SA } ^0l° 0 l0l ^Ajfe 7l^>ol ^T^Jl # 7 ] ^S.7} #7] 4^7fl°] v\) 0} 

^# SAl Cfl«fl SAlSj^S. ^^S)J7, Aj- 7 ] £A ] B^njo] 3 A j - 7] 7J. 5c- ^7] 5A ] D J 

St!", -a^H«fl Sa«H^, #7) *)H 3} 37} Aj-7] °»7§ tq^^ol^ 2 o]Aj-s) Dflol ^ A > £ A J efolcH] AJ-7] tij5j.# 

3.7-1^-b E}-ol°l-g- ^ 2 ol#sl Dflo] ^a]. £A] afol D >cf £^ 2 o]#o} *^-°>4 4 = 
#7l 2 °l#Sl °fl<d ^# fiAl Bj.©l Aj-7) 2 ojAj-o] ^.S.^ cfl-g-^^ #7] #7] ffli^O] E o] QjJjL.S. ^.^ ^ 

St!-, ^1 aI°H, #7] *|<H 33.7}- #7l al^-Aj- Al^o] K X\ E)-0}tjJ^. Aj-7l Bl^S- A)J:7l- #7] ^7flSl 

5EtF, ^'t^r SSl<H-*1. ^7flSl €£"f «H| Sl*fl ^SlJI, <$7) ^fl<H S^S.^ AJ-7] -gi-f u>Cj. AJ-7) ^. 

Ol^# ^#tt ^# ^4^1 ^7l*>^ A>7l SHh A]^<4 AJ-7] Hl^-Aj- Al^S. ^^.-5|.J1 Aj-7] U)^^e^O|f- ^ 

^Sl-fe 4^7^ Cl) O) &| ^q-ofl ^l^L-I- ^^^H ^"71 SH). A]Jt 2.^ ^"71 Ul 2}.AJ. AljLS. S a] U}g-^e>c]-. 

^ofl ^5>^, °Jj^ fiAltt -SJE^M] SAlSj-fe 25-AT- Al^o) S a1 ifl-g- 

£th, ^AHofl o{olA-1, AJ-7] ^^7). AJ.7] ^3E.-f# T 1 ^*^ ^"71 %^<>\} S]7] 

S>/Ht+ -8-71 ^# ^4 ^ AJ-7] ^.Aj-o] as. £ - AJ-7I o) a7 ]o11 SjT^^H -8-71 -QS-f n>T^ 1 £^ 4^7^ -f- 

£tt, ^#t!- ^A)<^1<H1 SI^A^ AJ-7] ^)o^ ^5. 7 > -^-7) ^^Hr 4 V 7] ^#tb 2l*fl ^7l 

^^Jl, -8-71 ^--y-o] aHMeJ-ji 73 6.01) aj-7] is e fl<y ^7l -§-<?1:<Hl -8-71 s)-^- Al^o].^. 2^| 

0lAj.Aj.7J M.^ 71)31 cflolEl ^^-ofl ol7>«f^ H>3-*|*|.4. 

SE^-. -aAloflofl OJO^A^, A>7l ^AJ- 4eJ.D]El7> ^-71 Hl^Aj- 1 = ^7l ^«?>ofl ffA]S|fe H] -fr, Aj-7] 

at!-, Ai<H^, -8-71 ^s.7> ^8-7l J1--8- ai^^ rfl^oj o^ofl aj- 7 -| ^.aj. aij: 

1- 4 V 7l al^V ^]J1S ^i^-SH -8-71 9"^ tl^-t^Ml- ¥^*>fe ^71 4^7flSl Cflolel ^q-ofl ^7).^ aJ-^ 

a*V, AJaHH oJo^Ai, -8-71 SlS.71- #71 €£-^-21 AJ-7] ^.^.AJ- ^eJnlEl^ rfl^^ ±^3] ^Aj. ^j^m 

#7] ^^J«l-^ #71 Al^cH] ^A^l-JL, n #7] 4^r7flSl Ci] Ol El ^^-o,] V}^^ 

^. 

^#tb ^AHHl oJo^Ai, #71 ^# 7^1^71- #71 #5L-$-m ^^Z}^ #71 Hi 3}-# A]J;7]. IHefloJ ^7l S-<LH1 £E 
A lSl^ B l*2l i<3# ^S^-ofl 4*(| ^ 7 ]ij ^Al flse] 1-oi^ ^-^^ 741=^01^ Uj.^-Z)^. 
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JE^lS)^ «l-g-ol ^-71 Sj-A}" 0 ! ^f-SHM^jI Z)-Z}- ^7fl2l A>o)of|Ai ^§-<gs)-7l] ^Jgsj-ig Hj-31-Z) 

£*v, ^a]^o)] sa^^l, ^7i shw ^fl-s-oiej-a. zj-zf ^- 7 ] jh^^I ^e^^ ^- 7 i ^ ax] #*i°) 



##tr tMH sHr*)- »»lsHJ- -tlJis. ol^-<H^lfe aMf- ^IJ:^ ^2) oi-g-g. ^d\] 2]7)*H 

o] X] 31 ^ SAl ^*}^ tH^2] Cflo]^ A]Jr ^ Ol^-U A]5L# SA|s}7] 2)S(| ^^-^Cf. 4 

£A) S}-<32) cH^^oiq- d.- ^^|- 0 j rj^ji CRT C)i#^ol2f ^ S-^ o] 



<g^2] -7^ ^ *r-g- 

a. -t^^- A]Al*>^ AjAl^^ ^^.^ S^-i: |^^oj o}ef ^AlcrllS. A}-^}^ A^^ 7 ] ^ %0\t\. 

-g- SAl^- ^-S-^olcf. #7] cfl^ S a1 ^^]^ LCDCL)^, °]-§- 5|S.(2)S|-, *1]<>| 3)3.(3)2h °fl 

■2.^(4)2]-, W3 ^M^ 1 3)3.(5)2]-, #o>JiL^ 3)3.(6)2)-, H]o)B) 3)3(7)2}, cilolE] ^ ^ s|S.(8) 

^, ^> 7-* ^S(9)fil-, ^2?-olS(10)Sl-, ^l^EldDS. ^Aj^cf. 

«e] LCD(l)^ ^ S^iE^TFT)!- i^^l ^7>S. ol^-^- ofl^u. dJe^a ^a o i-A]^ LCD°1 

4- A cM LCDCDfe rt^ ?>^^S. ^>^^ 4^71131 ^A> Tfl E Aj )3± <g*$*M ^ ?}Z\0_ 

3, n>^^ ^7^2] q]o]B\ #^r(^^)o_5L *el*}°] <^^# 3}-^el-^i ^cf. Aj- 7 i aj)^ jggj L CD(1)<H] SI<Ha^ z^- 

^ 71^^ S^7> Bfl<i5lH ^^31, 4>7l o-flS} ^Sj LCD(1)» 

cflolEl(Efe)o)| 2^71^ ^Slfe *m A)^ EflolE] 4-^ AlJ: t cflolE] AlJ:^. 3)o)E3 #^6\] o]7)-*>fe 

^7] A]J:(S H ) ^ ^Z] ^7] A15:(S V )C»11 S]7l5>^ A|^S)fe ^A> Aj ^A> ^^<=H] ©l7>^rtj-. 

#7j LCD(l)e] SA] j?-^<Hl ^e^sq §-71-14^-0] SA^rf. ^> 7 1 °iHH^ LCD(l)^ WXGA(w 

ide extended graphics array)^Jl Mr^JL «S^£7} 1365 x t!: 1 ^. l^-4i7> 37fls] ^Tj-(R), i-^. 

(G), ^%(B)S] 3}i S T-^SlcH Sl7l nflg-ofl ^ ^.E ^ ^ 3 x 1365 x ygg 5^7} 

^l* ^# ^3.(2)^2)^-3."^ C)Al^ ^Aj- tflo]E]^ CllolE)(D R ), ^"^ tfl^El(D G ), ^ o] E) ( 

s><^ o)^ rf|E) el] 01^(1^)3. a) ^c>l ^s.(3)<H] -g-^-tb^. tflAj-o.s. ^ o)s- BflE)o) «Voj^_ ol^l 



tfl-§-5>^ Q±.v}r). a>^- ^cfl a] (differential absolute value)* 7>aVs>^i l-^-n>cfo) aj- 7 ] ^ 
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44 °i sa^. 



^12 <>1* ^ 4# H o v ^^r ^Bfl^ (gradient method )°1 4^ 4°1 &4. ^sfl^ 44 ^4: 4fe 
44 fl*J*r*l °1**>^ =L ol*^ cfl-g-^r 44 ^(difference in time)4 Ht-flSrCrfe- £11 43,401 <& 

4. 444 44- ^-4 34-3. ©1* ^^7> £4^. 4-7] >|H8* «3<a-$=4 440}. 4^4 4^ 

^«£7> 14^4^ 33°! Si 4. ^3€r 4^t> £4*1 4 3*M ®7\] 5\7) ufl^-oi4. 



4-§-°fl. *|3 °1* >S!4 4# 4^ A-tf -S^S *1 efctt *Bjfc 4°14- 4-4 44 4*1) 4.44 4^ ^^Vo) jg. 

^ 1-4- 3HeH tfl*H ^4°H 4: ^44, <9q<4M 444 4^4 ^ 4-^4.^7 44 

^•JL3.Jf4 3^4°fl 4*^1 o]^ »!jE]t 4#4"rr u o^ol4. ^4 4*34 £^0^ 3^ 44£» 4-!iSr7l 

^tflA^ 4^4J£ 0)A o V^ 3. .H.3. Afol2:7> JEL-7-^4. H 1*8 Jg-ofl ^B)CH1 ig^-ofl 44 44^0! ttfl^Tfl 44^r 4 3 

°1 Sl^r. S£*. °1* ^3*1 3* ^r4°fl ^4:^1 <34 cfl-8-4 S*dfc ^ D ^E2} : §-§-*>7l nfl€-°]l 4^ s}-dt 44 

4 °l-§- «j4^°fl <*M*14 &tt4tt 43 °1 5fl4. 



a*', ol* ^4^ 4# g 4# 31S.4 ^M14 ^4 f-4<Hl <a^4^ 7 f| *fl(3g )9-93585Jl ^4 

<a 4-^-4 ^ti ^1(^)9-2126503: ^iL* #^44 4^. 

£ ^"^^ shj- s4 yj-^-a- 4^^* «4M .2.^5]^- *H 4 11 £4 zt ^ ^«j*>^ ^14 33.4 ^44 4^. ^4 4^ 
S|s.4 D fl^ ^1 2}44-°4 4^4 *U ifl4 m o}^ «!4 4# ^ f^l 4^ ^# «J-^-§: 4@»^ 4-3- 44^- 

^ 5U4. 

^114 5jS(3)^- 1-^, ASIC(Application Specific Integrated Circuit)^, o] =.444 ^<>| ^ S ( 3 )- 4>f S _ 

-^-4 ■^■^■4^ ^4 41-§:(Sh) ^ t^! ^7l 4-^J:(Sv ) -f^l ^7144 ciloi4 4^ ^s.(7), ^144 44- ^-g- 
33.(8) * 44 ^.g- s)s(9)t ^114^4. a^-, ^4 ij£(3)fe 4^. 4# ^s.(2)^4 4* ^!4 

cH4^(Dv)^ 344 cfl-§-*flAi -a-^i as.(BC)» 4^14^ ^4° 0 i S|s(5) ^ 444(ii)ofl -§-^-^4. 

4714, £ 2°11 1:^^ S=(BC)4 -l-^-i-^ ^-^14 *>4s] ofl* £4^-4. 4 l = efl4 ^4^ofl 44- 

* £444 41-, 4 *^^J^s. 4^ 4^ "Ji^-l-s. 444 4* 444. ^-4^, l-^^ 1 s^(BC)^ ^ zk°\) 
s]n l-^^-t* 4^^-fe sHcf. £tr. ^l 0 ! 4^.(3)^- 4* 4# 4^.(2)^.^-4 ^^-4^ 4-g 44 ^44 ( D v )o 1 ) 
4444 44 ^-^ 3=(GC)t- ^S^4^. ^> Ji4 3s.(6)-H] -s^44. 44 iL4 s^.(gc)<h] 4«fl4^ ^^44. 
44 ^h.(bc). 4 D > £L4 s^(GC), ^#4^r ^^(BL) 4 ^4°lH 4^4 g-44 4444 

4i 4^4. 

Hefl<y ^13.4(4)^ RAM -g-4 ^S^l i£2]S 4 =44 ji 443.44 44^ <gAj. c)lo|44 4^ c -)|ol4 

(D R ), cfl4^(D G ), ^1o14(d b )s. ^4^^3-4* ^=el]4^-4^- 4^44. =^11 4 l£s](4)t 
°l-S-4^- °14°fl M-b}-^ 4 o.ofl 444. ^, oii-i- 1-4, ^ 3 ofl 4^ aS . u >4 44, 44 4^. ^14 ^144 

(D v )7l- ^-4*1 4-f , 47] ^3-^1 ^sMJ- ^ef n l^-i- ^3-471^ 44 4444 22] 4-^ 44-0] 4 

4H-^i 3^°1 ^4^1^. ^t«fl4 £ 3°\] 4^ as. £4?F «>4 47l 4^. ^4 dio)4( D v ) 7 \ ^-4^ ^ 

4« ^-S^Itt 4-71 4&1 c)]oi4( Dv ) 7 > ^44 =efl4a.4 S =efl4 SH1444 je 3<H1 4^ ts. £Ai4 
4^1- 4-4, g-4A 0 > 4444 s. ^.^^ ^4-1^1 sl«() 444 71ji o]s.^ 44 44-014 314 4^ 44* 4^4" 
4 444 ^4^1- 4^1 ^ 4°14. 

w^^g 4o]oj ^4 s|s(5)c ^)14 sis.(3)s.4El ^^-s]^ 4^^' s^(BC)°il 4444 ^ lcd(i)<hi 44-^- g_ 
4«r^ lE.A'S ^7l^ 4-a 0 i-^. ^4^1 f^? 0 ios. 4fe 44 p o'<Hl 44 444 -^(Stm -'S^?!-^-. 

44 M.4 flS(6)r ^)14 4S.(3)S4^ ^^-slfe 4 n r ^S.(GC)°11 4444 ^-^ ^15.4(4)5.4 

e1 ^^4fe ^^1^ ^4 4°14sl 4^ ^44(d r ), 4^ 4°14(D G ), ^144(03)0,] 4o> ^.4^. 4«g*H) 4 
«11 4^^H 4^1 tfloi4( DRG >, ^o)4( Dgg ), 0014(0^ #444. 
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a a} flj£^ cfl^l (logarithmic value)* «l^-2. ?Hl2}-5.-f £) 31 ^o]Ejofl 0}^ t^l-^olofl 

a^ ^ sHVoi aA i ^isi tfl^*l« #|«H ^8* S««r4. ^7] «H33 

tan45° = l°|7l nfi^-ofl 1°1 €^f. ia] ^3^7] ^sfl^^- *]*]SL ?M 

aj-ofl sl^- 3|a>^i^ g<g o.s-f E] ci^-f-efloH s]^r SUM ^S^aI^ A^ig 1S ^. ^ 

^^u]^^. ?H)E}-«- ^SRr CCD f-Sl fHb^xpi-T CRT ^^#^lol ^ ji-fj-sq 7 0 v n >-i- Qjl oicf. CCD21 
#t>Kr CRT tl^-&?HHSl ^V^r 2.2olcf. ZL2fl^ a^b* ^l^l ^-n>* IS. «M «8=i* 7112:31 7%*$ J^J- 

-^71 iqxl'fi t|o]Elt iL^«h ^^-71- SI ^-tj> ^.^ol^Ji t^t}. ^a]-^ o.^.^ c^ig HI 

0]^6\] tflfi].^ CRT V]+S.H)o}2) M-7§6\] ?*igZ\.^SL 7jv} -gW^. 



5L4°fl CRT t^*3H ^ LCD(l)2l Tfl^Ca^H tfl^ s.X\ ^£(#^)s^ Jf-Aj 3^(3-11} a^a})^ 

cf. J£ 4°fl 21°!^, ^aH a ^ CRT t\^$6]si\ # D r m&°]3L ^ «3 LCDUHl lH^I'S ^7l=-<L> *H 

^-•5-4. E. 4°fl Sl<HAi, ^Ai c ^ LCD(1)°H ^^-^ SAl^7l l = 5)l<a ^7}^ £»Y 50%°\] tyb -tl 

2f 50%<=fl 1:^^ a] j:ofl S}7isM »1 S}-^- Al aAl^-ji se^}-, u] 3J-aV a] J:^ l-^^l ^l't(BL)^- 127/255 
S, ^ ^^-21 ^--^ ^-Aloiq.. aflit(BL)* ^.-S- ^ -tii^l ^ efl^ 255/2553. *}JL efl^ 0/255 

S.A-1 ^Al^ A]3iolc|-. ^2fl, ^.^sg S]l>i(BL)£r 0/255?l ^^1 °1 ^ o] 7.) o> ^ 7|-fol] H].sq- ^-ol l-^Tg Aji 

el alJuHl cfl-§-«f]Ai ^E7V >i<HAii4. Aj- 7 ] xa] ^Eel ^^># ^*fl ^ afl^(BL)-a- 0/255214 ^- 

S^A-1 5.A1 fl£2l 7flAi^- 5L2.S1-J! Si 4. ^+ofl S.Al}ol ^3>7fl «tf. ^ ^ ^Al7> €S^E 7 } 

sV7fl €4. ^^-€4- iHrpa l-^^i 2H(BC)°)1 el*fl ul-ir-a- ^7>a] 7] d Bfs. 

s-aj o.3fe *«953 aJt(BL)<>l 0/255o]^ ?M »fetf. l-^^ 1 ^ Hl^o] ^7>^-<Hl SlSfl SAl 

^£7} *\ $°\) cfl-S-3V^ a-flEHs S£(BB)# €^-7> AjTjcf. c4-_ h«5]-o1 e ^£(BB)lr *el^ °- 

Sl^f. ^Al, «jHHE ^S(BB)» 4-21 7l°V oMAj £Al ^oj ^- D > 6. ^^Al ^S.^ ^ 

°> ^-Ajo] ^^7) £ 1°H EAltb «J|?8 a A] Aj-^o)! SI<HA^ ZL nflS] -S-i^-Aj- 3^-Hl-nlBl, 2= 1-^*8 a£(BC), 

l-^^J ^)^(BL), ^ef°l^ ^£(BB)<H1 tfl-§-«flAi ^-b> ^.^ S ^( GC )# A^^-g- ^ A7 y o^cf. a^V, 2^ LC 

D(l)«>fl lAlsfe n^ofl 2]*||, <4« 2a1 ^Vai}. A>?1jq- ^ ^-Aj-cHlA-i^ ^a.7lofl ^-Ajo] cl-ecf. 

eflAl, 7^\ 3£(GC)2] AjE»^ a}c A ] ^.^jsg aS-(BC), 1-^^ ^l»t(BL), B 44 0 lH ££(BB) ^i2.S^-El^ Al 

^5]Al ^Cf. IZZflAi, Aj- 7 ] cifloflAi^. ^> ^ 3H(GC)£ *^-Aj- ^^1^^] i^-s>JL Ol^ 



SA] ^ol^-^JfEl ^-^-5]^ 7$o] Alsiofl S]7l^ S-^ SS.(GC)» *8 Aj ^ ^ ^-n> iL^ ^S.(6)"fl ^-#^4. °1 

71A-1, IA1 ^S\^ -tl^ SA]S>^ S#A]-£| 7]± V+^-lflfe Aljiojcf. 

£ 4°fl Si°1H, SAl zl- cl^#2flolo] ^Jl TflSAlS] a A] *|SL1- IS. «}• ^^-Sl Aj-cfl ^a] ^SL^cf. 
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£ 43.JM 4 4 Sflfe 44 S-ol, 4,°- 33 LCD(1)^£ J5L4 444 44 ?4°lHfe 44 HL^o] 43^. 444 
44 3)3.(6)fe *)H 35.(3)3.43 ^-^4tt 44 iL4 3^(GC)°fl 21^*}^ ^.-f- 44 4-g.ofl o|c^^ 

*H HH^KDr), 44 *M3(D G ). 34 * 0 13(D B W 4*$«Hr 44 ^4 45.711 4 3°14. 44^ 2H(G 

C)fe *IH $S.(3)<* 5a<H4, 34 t^o]e1(d r ), 44 ^]o1b](d r ), *J4 ^olEl(D R )7]- ^xl 44014^1 4*34 ^j=l 
°1| " 0" cl5 4^5H:£4 ^44*1^4:0.2]^ HIoIeKDr), ^r4 cflo)EKD G ), 34 31°]El(D B )7l- 444 o 14:0- 
^3 ^-°-°ll " 1" -i^sM 44 xlAl-shfe 3=014. at!-, 43 LCDClH Sll^^fe HM^l 4^-ofl2] <?] 

7>44(VH tfl4 44-§-(T)2l ^^(v-T^ 44)4 4 ^^7} o>^ji 44 4 e fl*g ".^Hfe °]7> 
(V)2] £4°fl ¥44(T)2] £44 34. 344. 33 LCD(l)^ V-T 4 A 3 -^44 44, 2:4, 4444 4 = 

71 nfi4°fl *J3 LCD(1)2] 44 4^ -^4i t^, 3,4. 4444 43.4. ^eJH, 44 SL^ ^S.(6)«H] SWife 3 
4 dH3(D R ), -4 3H3(D G ), 34 31ol3(D B H 314^ 3M3 44°H2] <?m 44(V)ofl cfl4 4 4, 34 4 
44(T)2l 4^°fl 344514 2i3*rte 44 ijL^JE 44 41i3.°3. 4*844. 

*1°13 44 33(7)fe 4<H 33-(3)°ll 4^ 4°l°o 1 4^3 3]3-(5)343 ^slfe 40^1 a1^( S tm )ofl 

2134°! 44 3L% 33.(6)343 ^g4fe 34 HH3(D RG ), 44 flH3(D GG ), 34 HH3(D BG )4, 4^1 

43:# 444°1 «444. °*7l4. 43.4, 23 LCDdHl 444 1^1^ 4^4 444, 34 3He](d R 
G ), 44 HH3(D GG ), 34 HM3(D BG ) 444 444 a^l47l 214^32] 4 4*1(1- =8*3 314(BL))°14. 

cflojEi 4^- 44 3}s.(8)fe 33(3)543 ^5ife 4# 40] 43:0] 401^1 o.^. d}oi^ 44 4 5.(7)5. -^-El 
^slfe ciioIeKDrg ), 4^ 3HeKd gg ). ^I^eKDbg ) £fe l-^ 1 -tl^i<Hl 2l«il 41^4 444 4 
<§»4:a iH]oi^ a]^ 43:, ^o]^ 4AB a]^, ^o]e] ^^ 4^^ 4^ LCD(D°1 cfl-§-4fe ^o]^ 4^-01] oi7>44. 
^4 €4 4^ ^s.(9)fe *\}°] ^s.(3)s.4^ 4°] 4^4 40]^ 0.5, 43^ 4^5 ^^4°1 

LCD(i)4 cfl-g-4fe ^4 44^1 4^ls. ?i7}44. 

^4°l^(i0)fe 4«, ^ 47] 4€*-S.4^ 44s)tt 44 444^ 4444 4fe 4 444*1)3. o] ^ 
a^l^4 < ?l LCD(l)2l 01^40.54^ LCD(l)2l cl^4 ^9J47fl 3:^44. ^4°lS(10)2] 44«.s.^1 
fe ^44, 314 44 ^— , ^4^ ^4 ^ = 4, ^^SS ^- 13 ltil4i(EL : electro lulminescence)^4, 44 

4°liH 44 44^4 4<:»1 %14. 

£5^44^^87B2l ^4^H(i2 1 ^xi i2 8 )4 0144^44 Bn4oiE( 10 )o] 7 fl4 4^£# £^144.^4 
^Hf^i^xi i2 8 )fe £ 5=11 -£^14 44 40], a^h 44, a LCD(i)2l ^44°fl 4^(L)4 =1431 

4^S|o1 SI4. ^2li, ^4 ^ = (12! Hl*l 12 8 )4 44 ^4(on)4 ^421 ^4°lS(10)2l £. 60)] S A14 

44 4°1 44. ^BlEKiDfe 3 3.(3)5.4^ ^^-slfe 4^^ sj£(BC)<H1 21^4^ ^4o]e( 10 )4 ^^a^j 
4. 

44°il, 471 ^421 q$ 3.M 4*121 44011 4«fl ^^44. 44, 4^1s.^ 1 = 511^21 47I4 1/421 A140.5 214 

3.4^1 ^SlfeajAlj OIoIbKDr), 4^ ^olEl(D G ), dl^lEl(D B )7> 44 J5L^sH ^^1 e))olEl(D RG ), 4^ n 
°)mihc ). ^WI^KDbr ^)°}^ 44 44 s]:5L(8Hl ^^slfe ^J^S. 44. 
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a-| oi^. a*, =afl<8 ^3.^(4)^-^7] eIM^si 3MbKD r ). ^ 

ol ^. ^oflAi 2^#s} °l^ tfjEj-i- ^ hHbKd v )s>| *)H ais.(3H ^-g-^-. *>ls*?, *M 

^5.(3)^- <>]■§• «?3 Edol^(Dv )°fl ^Tl^H l- 5 ^ S=(BC) ^ ^.^ SH.(GC)1- -#7l ^-fofl *1H 

33.(3)fe °4l» l-'g, 5. 3°fl 3**1 aS. »>2l- £0), ^7] °l-§- cfl°l&|(D v )7> ?3*1 ^-f 

ol^- i^|o1e|(Dv)7> ^3*1 S.^S.^ ^=3)^ SMH*3 S. 3«fl bS. ^a]^ «>s} §0] s\r 

e^l^» n 13 ^^-irofl 3*1 #3^4. ^alJl, *1H $3.(3)^ l-^^ 1 a=(BC)« 1"^^ ^M'S 

Jfl>9 3S(5) ^ ?l«1ei(ll)ofl ^-Al<H) 1^ 3£(GC)I iL^S 33.(6)°fl ^t^. 3E«-, *lH 3 

S.(3)fe sl^-S-JfE] ^ ^§-71 Al^(S H ) ^ ^3 *7l AlJKS v ) ^<H| ^o)^ ^^5.(7), cflol 

^ ^q. zjl^. 33.(8) ^ ^> €^ T 1 -* *|S.(9)* *H^4. ofeM ^.^sg E^-ol^ a^aJ 35.(5)^- $3.(3)3. 
o.^ ^.^-5^ -ft^J 2£(BC)i ^T^o} Ej-ojtg A1J:(S TM )* -^SH *H 3S.(7)«fl ^tb^. S&th 

# D > 33(6)^: $3(3)3^3 ^-^-S]^ S^(GC)°fl S\7]^ 3] if- ^ ^$}<£ ^SLiij (4)S.^- 

^S.(7)fe- S1S(3)«*«| ^l<H=t<H, lr^7j El-olig a^a^ ^5.(5)^.4^ ^5)^ HMS tm )^1 ^TisH ^> 

n> Ji^ ^S.(6)S.^ WSIfe 3 A 4 t1]°l^(D RG ), ^ ^oIe^Dgg ), 3HiH<Dbg )^t^ ? J 
<^ #^^-cf. 4^ cfl o] e] ^q- ^1- 5)S.(8)^ 2)^(3)^-^^ ^^-slfe 4# »H -tl^ Ej-ol^ cflolEj 
^S(7)S-¥-^ ^°1^(Drg ). ^"^ cil°lBl(D GG ). tflole1(D BG ) £^ Al^ofl o^sfl 

Tfl^ ^-y-i- ^i^^^, c-flolEl AlJl, C-UolB] ^-Afl Al^:, f)lo]El A]Jr3.Ai S&l LCD(l)^ cfl-f^ 

Eflolel ^=ofl 0] 7>«-t)-. ^> t 1 * ^3.(9)^ ^11<H ^S(3)S^-El ^■^•Sl^r ^1^^ 4ol 0 J^-S. ^a). 

-tlJll- ^>^|S. €^ LCD(l)^ tfl-g-^>fe ^A> ^q-ofl ol7>*Cf. o]sq- fAjofl Ol^El(ll)^- >|<H S. 

(3)S.^ ^s]^*^^ S^(BC)^1 s]7lsH «9i^o)E(io)# ^AJ^ 87 flsl !gH(12 12 8 )# 

Hi ^4io>7l ^*fl cfl^ ASl- cfl^ B» -iWHr fl-tq-. cfl^ Ael-fe 3}^ 5<Hl iAl^ 87flsl ^H. 

(12jtflAl i2g)» ^aH ^fslTll sj-^ ^t!-^. °H tflsM tfl 3 ! BS, £. 5<H1 £a}^- 8 7flel ^5.(1 
2jvflA] I2g)« tfl-g-^ LCD(l)sl ^a> ^A>ofl tfl-g-«flA] ^a>S. ^^l 53* ^^"4. 

(1) cfla? AS! 

E7^^|£ ll°fl tfl^ A» Aj^S). ^ o.sl ^e^ LCD(1)S1 7687fl2l ^A> ^^-ofl z^z^ «?l7>S>fe ^Af a]^(y , tflA] Y 

768 )^ ^"^4 ^^lS *)H Ali(S L )Sl 33^-^^- £A]^. £ 7 £ H<H) S.X\-$ ^A> Al3l(Y x^A] Y 768 

gl^^i, P D ^ tfl-5-*l-fe ^\ ^^£1°! XI ^ 2-€- TFT* -Br^}^ TFT7> ^*>^ <^ ^ AlJ:# 

7l4B.SJ.7l $|*|| " H" i^S AJ.^].^ 3J.AJ 7 )s ^iolcf. p>^V7l-AlS., E7^£ 11^1 SA]t!: ^A> Al^( Y , xflA] 
Y 768 )ofl oi<HAi, p B ^ cfl-g-SHr ^> ^^f^^ aI^ S.€: TFT* TFT7> ^«Rr €°11 ¥ 

-il3L% 7l^-*>7l #n " H" ills, aj-^s].^ M.^rj 7l* ^iolcf. 

£ 7£- Ir^^o 1 SH.(BC)7> " 0" 91 ^ 0%9H ^^-°14. £ 7*fl xi^^l^ 0%?1 ^-f °l7l 

nfl*^ 21" ^M- AlJKYi vfl^l Y 768 )-HH±r ^ v 7l^ €^(P D )'3' c, l <=>1 °>1 °l^i4^1 S\o] $\t±. S. 7 

(7H1 £Ai^- a>sf z>o], tfjiq-oiE 4°) H3l(S l )^ ^ " H" ^ lE.qq ^7l ^^^i 87fl^ fl = 

(12j vflA] 12g )7> Aj^- ^Sj-Jl ^tb, 5- 7(1) ^flA] (6)0fl £A]^. ^A> Al^( Y j vflAl Y 768 )fe =31^21 
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£ 8 % S. 9* S=(BC)7f " 10" °] ^ lr^^)#ol 25%<?] Jg-^-a^ 5. 8(1) vflAl (6)ofl SA]^ ^a} 

a! i(Y! v(|X| Y 768 )te £^ = N33 Tj-fofl °17>5)3., 35. 9(1) ifl*| (6H 51*1 ^A> a1^ (y , tflX| Y 768 )fc 
HSft-gs] ?]7>^rf. 5. 8°fl &°Wfe (1) U (2) ?J (5) g (6)<4MJM <^ 5Ufe ^o], ^«J*flo| ~ 

^> ^5L(Y 2n _i )4 =L 4-1- 4t ^Af A]jr(Y 2ll )( n fe 7.><?!^r)^ s^ 0 ^. £ 9^1 Sl°Hfe (2) 

% (3) ^ (4) 5 (5)°1H-¥-3 ^ Safe u >4 *^ifi*^ ^> -i!3:(Y 2n )4 3 4-S- ^a> A}jr(Y 

2n+1 )(nfe *H!*r)fe *«1 ^r, ^ v 7l oflofl ^H^lfe ^ = afl«34Mfe *^*fls] ^a}- a]3l( Y ^ )<^ 

n c]~§- ^«i^S] ^a> Al^(Y 2n )# -^aHI ^A>^-ofl s>\i% ^Qj -tli* ^-aH] rfl-§-s>^ 3^0] T FT<Hl 

^ HeH<?HHfe ^a> ^]J:(Y 2n )s$ n cf-§- t^a^sl ^a> ai j:(Y 2n+1 )» f^H ^A>^-ofl s]*fl :g- 

«a 41 A* ^fl^l-fe TFT°fi ^tfrtr. 12}?I D >4 T^Wfe 3-?-<* «1 «fl ^A>ofl .fi.«frfe Al^ 

7H^ ^ShS-S. «o V ^* ^lW^ JEA|ail TfloJ ^A> 2}-0} 5)7l nfl-g-ofl 

a A] «flAj-3E^ ^SRm-. ^7l 5. A] aj-ig o. NTSC H< j.A)4 ^-o. ol^^ oli± . Aljr.g. LCD°flAi IAl^ Tj-fofl go] 

^^fe B o v, S 0 14. NTSC HM^l -tli^ -B-J: d|]oi ^ A > ej-o] ^ 480eF°l°H lH^fe 2^E.3. ?45)ji 

^ -*7l ^11 ^ ^12 cfl-g-*>ji ol4. ^"7} °il^Ai^- ge| LCD(l)^ >*flS ^ ^ 

7> 768^<>l7l nfl€-°fl NTSC ^ -tlJil- 5Al«l-7l ^*flA^ ^A]-A| ^^-o| ^^.s]-7|1 £|xln}- LCD^ *\}3. «o V 

^71- 480^-4i?I ^oflfe NTSC ^-i Al^o| ^ = ^ ^-Aj- a] J:^- =2fl<3°11 atflS aAl^}^ 

•f-Ai^) NTS c «<H^ s^-^ a)^ cq ^ ai^s. ^ h^1?3<H| atfls. saI^- ^ sl4. ©H tflsM 

^^Elofl ^«fl ESasj|Ala^ dl ol e|# LCD°11 SAls]-^ ^-f ofl^ 3^ 0 V ^e|s}^i 

^ =s)l°J* ^P-t^-o] ii©] *^«i^°| ^Af ai^cy^! )2f n cf-g- ^Si^^ ^a> A]j:(Y 2n )# 

^Al «flAj-£^ ^aVAS. 

©121- ^"fe ^^«-©.S.^, al *)122} ^Efl 7]^o| ^^Sj-^ C-^: ^ « 0 >a1^. 5fl^s|-^ ^ 

4i gvfr ^5- ^^1 ^ SI 1 ^. ^71 aj]o)l o^gj-^ LCD(l), ^)o!e| ^ 3|S.(8) 

^ tt^V ^ ^S(9)Sl ^«>1 ^*>7ll €4. £ 8 ^ £ 9<H1 SU<H A 1fe 25%°J ^-fo] s. S z| ^a> 

^^(Yj Y 768 )S.^fe ^ 71^ ^(P D )7> 2:^ 4olo 0 l^. o|5-u|.7fl SRr *A]o(| 2 7flS| ^-Aj- 7 |^. Jg^(p D ) 

^}©11- l = efl«g ^7lS 3/421 ^o]n 0 l O.S. l-^7 0 l ^^(p B ) 7 > Efol^l^- ^^14^1 ^j! o^cf. 

£ 8(7) ^ S. 9(7)^1 4^ ^^l ^IH -tl^(S L )fe ^A| » H" Bflt, ^ 1 = ^°J ^ 7 | ^wv^ ^^a-| 

87fls| ^(12!^*] 12 8 )7>S.^ ^^Jl 

S. lOfe -ftfl^ S=(BC)7> " 20" H ^-f , ^ 50%©I S. 10(1) vflxl (6)ofl s.X\& ^A> A1J:( 

Yi ^^1 Y 768 )fe H^lDsl ^-f °fl ?]7>€4. S 10^1 5a<H^1fe (1) S (2) ^ (5) ^ (6)°fl^i^-E| ^ Slfe 
4^ ^-^r^i^sl ^a> Al^(Y 2n _j )2|- zi 4-S- ^^^2| ^a> Al^(Y 2n )( n fe 4^^)^ 4-^o|c|-. gc^, 
^ H.^1°J2| ^^ofl $«flAi^ £A1§>^1 ^1°V £ 92] 7|^-«4^ E^-olnJo] ^s^ol^ ^Bl^^ a] ^(y^ )S|- 

^ 4-S- *^*a^2| ^A> Al J:(Y 2n+1 )(n* Al-^)^ 32}-^ om. S- 10°fl^^- 50%°1 °17) nfl 

Z| ^4 ^A] Y 768 )ofl^fe ^ 7]^- ^^(P D )7> E^-oloJ^. O^^^^] ^a]^ 2 7fl2l ^-Aj- 7 ] 

■S- ^^(P D ) AVo)S. l^e1|o1 ^ 7 ]S. Q ^-f2| 1/221 Efo]^ M-eg^ ^^(p B )7> 2^-^ El-Olol^- O^^^tII 

Slrf. SEt.V, £ 10(1) i-flAl (6)^]^-?-E| ?> ^ «>2|. ^-ol, i^sflol ^7l2| 3/4 ^A> aJ^Ky x tfl^l Y 

768 Hfe 1-^^ ^^(P B ) ^> 4?1 0 1 l-^^o 1 S^lS. ^cf. n}-^ £ 10(7H1 £Al^ a>i2l- 

^4 0 1H *H ^1J:(S L )^ lHefl<y ^ 7 )sl 3/4 " L" ^ 1 = ^1°^ ^7]2| 3/4 ol^ofl^ 87 fl^ ^jg- 

1S = (12 x i-lH 12 8 )7> Al-?- 4i^€4. 
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£ 11* #*83 3E.(BC)7> " 30" °J 4*, 4 75%?! 4*3.4 £ 11(1) *fl*l (6)«fl ^44 ^r4 -tl^C 

Yi ^14 Y 768 )fc Het)°J4 ^^Ml °]7>^tf. £ 11*11 5tl°Hfe (1) 3d (2) g (5) ^ (6W-M*3 2> 4 4^ 
h>^- ^-o}, *^*]*l]4 Aij:(Y 2n _i )4 t}-g- ^4*14 ^a> AjJ:(Y 2n )( n * 444)-^ ^-4 4^014. S4, 

44 = 31^4 ^-fofl ^SflAi^. ^1=V £ 9^ 4*4^ 4<>14°l 4*«°H 44^*14 ^Af Al^(Y 2n )4 

t}-§- *^»i*l)4 ^a> Ajj:(Y 2n+1 )( n o. z><^^)^ 4^°14- £ ii6j| $£©1^ 75%4 ^* °1 

7l nfl^-ofl 4 ^Aj- AljLCYj ^4 Y 768 )°1Mfc 44 71^. ^(P D )7> 2:^ 4444 °1447ll 4tt 44<>fl 27(4 
4 71-S- ^(P D ) A>ol» ^7}S 4 ?g*2l 1/4 Efo)t.jO S 1-^? 0 1 ^(P B )7> 2^ 4°144 o^l+X 

4^ 44. £. il(l) (6)ol]Ai«-E] Sife h}<4 go], ^7lsl 1/2 ol*«flfe Z}- ^A> a]3:(Y x tfl 

4 Y 768 Hl^r -&^4 ^(P B )iJH| ^SJ-x] #o> ^ ^A> 2}olc»l -g-^l jeaIS €4. 444 2. 11(7)°1] 4 
a)- ^-ol t «fle)-o)s *lH 4i4S L )fe lHsfl^j ^Msl 1/2 °1*^- " L" 4 lHiifl'S 4712} 1/2 °14°fl-& 87fl^ $ 
4 ^ = (12i vR4 12g )7> 4-¥- :£4(off)44. 

4-§-°H. «l je# nil- ^ *11^4^ ^|)2fil ^efl 7l^ofl Si'H-H. 0%, 25%, 50%, 75%3. 4 3 

-fcq 4 ^a> a]x(Y, vfl*l Y 38 4 )4 4*§4 £ 12 ^4 S. 15°fl £ 12 ifl^l £ 15°fl £.44 ^a> a1^( Y l 

tfl4 Y 384 p D ^ ^1-7) ^ 7]4 P B fe 44 7]^. ^^014. o}7H, ^-t 44°14 

53* 27fls} ^a> e|-ol-gr ^-Alofl ^A>^-ofl ^sfi Hfojofl tfl-g-sHr *W 44 ifl*^ ^> 

dts] TFT<H1 ^* £ 12 i4)^] £ 15°fl £Al^ oj]ofl c-i-ft i7j| « 0 >^* ^R^^ ai^(Y , )s\- 

^A> Al JL(Y 193 )» ^AHl ^Af^Jl, rf^-ofl ^A> A]i(Y 2 )4 ^Af aJ^(y 194 )* ^-aH ^A>^-£S. ^a].^. 
jDL 3}:f°fl ^A> A] Jl(Y 19 3 )Sf ^A> Al JL(Y 384 )« ^A]ofl ^AfSH 1 = ^1^^ fS^^l o] S)- ^-o], c) 

i^J 27fl^ ^A> a±°]6\} tfl-§.S>^ ^-Aj- a] J:* ^#«V7l nfl-g-ofl ^olel ^q- 5lS.fil $3, 

^ 2«fl7> €4- ^44, Cl-M- wj-^oil^^ ^"G ^} §j[o| ^AHl A^E]^ A)?V-^ ^ 

£ 12fe #^7 0 l as.(BC)7> " 0" ?1 ^ *^^#<>1 0%°1 ^-f S.^ 4 ^> ^1J:(Y i tflA] Y 768 )*flAi^ l = efl<3 

^7l^ i/474-^l ^ y]^ €^(P D )^°1 Ef 0 l^* °1^M-7fl 5114. ^ 13* l-^sg ss(BC)7V " 10" °] 

^ -&^^^r°] 25%?1 ^-f ©lt|-. ^ 13«fl 5U°l^fe *«8*3*°1 25% ?1 ^^]7) nfl^-ofl 4 ^a> a1^(Y 1 ^fl^l Y 

768 )<HHfe i = ^7i£l 1/444 4-^- 71^. ^i(p D )7> i-g-^ 4°1 D J* <H^-47fl 4fe -^ A H1 27flsi fl.^- 71-^ 
€^(P D) 4°1» lHefl-a 4 ^*s) 3/4S1 e1-o]^i o. s ^.^^ ^^(p B )7> s^-^ 4 c >l D J t: 'l <H54^1 *fl ¥Si 

4. 

£ 14fe 2H(BC)7l- " 20" °1 ^-f , ^ #^^-i: 0 l 50%9j ^^-<>M. 5- 14«fl tt'H'Hfe l"^^i: 0 l 50%°] 4 

-?-°l7l nfl^-Hl 4 ^4 ^IsCYj vflAi y 768 )<HlAi^ iH2fl<a ^421 1/444 44- 44=- ^i(p „ )7> 2^ 4 0 14-ir 

°1^47ll 4fe J S-4°11 27flSl 3^}- 7 ]S. ^A;(p D ) A>o]s. lH£tl°j ^7lS. 4 ^-°-4 1/221 Efo]tg o. S M.^7J ^^(p 

B )7> 4°l I 3-a: 4^47fl 42. 5i4. £ 15^ 1-^4 a.£(BC)7> " 30" 4 4*. 4 lr^4-Sr°l 75%4 

Ai £ 15°fl Ji^^fe *^^-i- 0 l 75%9J ^*°14 4 ^4 ^^(Y ^4 Y 768 1H^9J ^7l°l 1/444 

44 ?m ^^(P D )7> 4°1 D 6 1 # <H547fl 4^ J S"4°fl lH^l«a ^7) SI 1/43 E}oln o l AS ^.^33 ^^(p B )7> 

2:^-4 4°14* °1^47fl 5U4. s&4, 44 tfl^ a4 ^124 ^efl 71^44 ^^ofl 4«fl4fe -^#44. 
(2) cfl^ B4 4-f 

£ 16 M14 ^ 19^1 cfl^ B» ^^4 4*4 ^4°1S 4^(S U xfl4 Sl 8 )4 4^, ^ 4e1 LCD(1)4 7687fl2l 

^a> #^-ofl 44 oi7>*l-^- ^Af ai ^(Yj m4 Y 76 ) 4^^- £444. £ 16 *-H4 £ i9ofl £ai*i- ^a> ai^(y 1 H)4 
Y 768 )<H1 sl<H4. P D fe 44 44 7i-§=- p b ^ 47I 1^4 43. ^^014. 5. 16^ $^jg a^(BC)7> " 0" 
4 4*. 4 •Mr 5 S4-i-°l 0%4 4*°14. £ 16^1 4^4^ -S-^4-i- 0 l 0%4 ^*°14 n^<>\] (9) vfl4 (n)°ll s.4 
ti a>2i- ^^l 4 ^4 4^(Yi xfl4 Y 768 )^Ai^ aj.# 7m «^(P D )4°1 4°14* ^^4711 44- £4. s 

16(1) ^14 (8)oll £Ai^ «>2i- £0], »«4o]e Ai^( S u x^i^i s L8 )fe 4^- 44 " H" ellt, ^ i = ^l<a ^7l ^ 
4°fl 4^4 87fl2i ^4 4H(12 X M14 12 8 )7> 4*4 ; i-44. 
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S. 17* 2E.(BC)7> " 10" 3 ^* , ^ *«934°1 25%tl S. 11^1 Xl'H^fe * ^9 ^ c»l 25%3 3 

■fol7] nfl*°fl (9) (11 W HV^ .^-ol, 3-?A><g£(Y jtflxl Y 768 ^ 3* *^(P D )7> 

eM3* 3^>-Ml S}-^ 27fl^ 3* ^(P D ) A>©1* ^7lS ^* 21 3/421 ^0)^1 o. £ g,g 

^(P B )7> EH 1 ?)* O^l+X *>JZ ^Cf. 3£^", S. 17(1) ^3 (8H1 JEA^ Hffi}- ^o), «J) E)-o] E *fl3 3 

^(Sli ^3 s L8 )fe shim 3^-wi e)jh " L n aa«as =h &33 " l- s)^ 3* sm. °i 

3.*), 87fl^ ^H(12j X-H^l 12 8 )* 1S31°J ^7l^ I7fl7> 3-2=3 ^-f-^Tfl 33". 

S 18* fcflfl aH-(BC)7> " 20" 3 3*. ^ 50%3 ^*33. £ 18°fl SloH^r -fr^-l^l 50%?] 

* °l7l nfl*ofl (9) «-fl3 (11 W S.^ a>fil- ^o), z} ^A> a} jr( Y , l)13 Y 768 HH^ a}~# 7]^. jgi(p D ) 7 > 
Ej-olty o. o)^u|-7l] 3tt 2 7flfil S^V 7l* ^(P D ) A>o]» 1H^«J ^7)3. ^ ^-f2] 1/22] EH^C.^ *^ 

jg 1^(P B )7> 2^ 333* ^^-M-Tfl 33. a^-. £ 18(1) M13 (8H1 5.3^ H)-Sf 3-0), «fle^ol S ^jo} A} 
JL (Su ^3 S L8 )* 3°13* 3S-3?fi 33 l = 2))3 ^33 1/433 " L" eflflS. 3333. 

5. 19-& -fr^3 S=(BC)7> " 30" 3 3*, ^ l-^-i^l 75%3 3*33. 5- 19<H] 33Ai^ -§.^-§.0) 75%o] ^ 

*37) nfl*°fl. (9) (11H1 SAltl- 13>2]- ^O), Z\ ^A} AJJ:(Y ^3 Y 768 )<%*\±= ^ 7 ] ^(p D ) 7 \ 

<H^M-7fl 1-aH 27fl£) S}-^ 1 " 71^. ^i(p D ) a). oil- inefloi ^7)S ^ ^-fsl 1/4^ E^-ol^ o.s. -1-^ 
n €^(P B )7> ^<=>)^* ^^^-^1 t!-^. 5. 19(l)-(8)ofl £Al^- a>2V §o), «flefolH ^]<H ^JJ:(S L1 ifl 

^1 Sl 8 )* ^o]u 0 i^. o^^ul- 71) i = efloi ^712] l/2^c>l " L" QMS. s\o] Sl^. 

cf*<Hl, ^7] i^a) A ^ cfl^ B^. ^12^ ^sfl 7l^ofl cflsH 1-^^ 2H.(BC) ^ lr^5g^>cf^ **^o) e (10) o; ^ 
^-i- ^ i«l ^ £a] ^£1- als^-cf. 

£ 20* cfl^ AS+ tfla} B^t] ^^°1S(10)2) ^^^r^r a] jh^- s.^olcf. ^ 20».S.-?-Bl <^ ^ oi^ u>2^ ^-o), cfl 

^ AS\ ^*«^]^87fl^ ^^"^ = (12!^^) 12g)* *A)ofl ^tAl?l7l nfl^-ofl ^^-§-2] 3]^^ ^^S^^ v}^?} 

Efl*M cfl^B^ ^*°1]^ 87fl2l ^^"^=(12!^^ 12 8 )# ^1-^^1^7171 nfl^-ofl 
•§-21 slaife Ir^-lrofl ^Q5\JL °icf. a^V, cflaj A£ cfl^ BSL ^^21 l-^^^ofl cfl-§-*(lAl 

5L 21«fl £Al*V ^ul £Al ^£7> -f-^sl-Tll Sits. ^ ^noj 2£ | ^H*}- ^*2l cflz» A ^ cflSj B ^ Tfl 

221 ^Efl 7l^<Hl B -«el-olH(10)oflAi2l di«l ^^l- «lJa^ i^o]cl-. £ 21^1 SI<>1^. l-^^o 1 * 0%2l ^ul 

* 21" A>^] ^-^5}^ 100%S Sjol °iCf. ^221 ^2fl 7l#oflA^ 1-^53^-01 a %o] nflofl dlHl ^^* {1 

00/(100-a)}%7> €^-(a> 0). S 21S.-?-El <£ ^ $1$: «l-2l- ^-c»l, s)32l iul ^ofl ^ 2 2l 7l# ^ 

cfl^ A21 ^*<H1^- ^ T-M ^1^> 3^°11 ^SflA^ ^221 ^£fl 71^21- tflSj AoflAi^- ^>7> l-|2l- 

°13* M-^l-^ °1*°11 filtb^. ^r, l-^^o 1 ** S-°l^ l-^^^ol 0%°1 ^*2l- ^-2. a ^l ?li 

» *^1S>71 ^«flA^ o>^e1 cfla)^ ^«8*};*1 ^* ^*«fl^ ^^1^(10)^1 Sl^Al2l itil 3^ol ^7}sH ^^cf. 

tflSH Cfl^ A°flAi2l- ^-ol, 2^ A} ^^-cfl ^-^7J ^i(P B )7> ^l7>£]ol <£o] ^o) E ( 10 )s. ^ = ^^25. 

§j7ll 21^ ^*ofl Bfl^olHdO)-!- i-f-^S-Ml 3)^21 ^al «i5}7l ^|n> 3g ^ ^01 ^ol ^ 

Si7l nfl^-olcl-. gg, Cfla) B21 M-egTj^-o)] 8 7fl2l ^^"^ = (12!^^ 12 8 )♦ ^^>S. ^ ^ Al 7) J7 

5U71 nfl^-ofl ^.^^^.o) Aj-^ofl UlSH ^el-olH(10)^Al2l 3J321 ^ ^^21 ±U) ^33^- ^ o^^^ ^ 

Sl^. S 21°fl Sa^H, 1:5: #21 ^^Ife ^Hl-ol e(i 0 )21 ^^£13 rr)-^ s|a ^h] ^^-g- 

100%-Hl -fMSS*- nfl2l S3 t|E}i41 Jl Xic)-. 



£ 22^ ^-^^-g-ol o%-y nfl2l ±u] 33 ^ 5A1 100%S. 3V ji, »flel-olE( 1 o)2l ^cfl<HlAi£ 

ol o%3 ^121 133%^7>3 ^ SiTfl 3>51* i4), ^ 3)321 iul 133%^' *s)3^i ^Tfl ^ ^*si ^221 

^sfl 7l^, c))^ A ^ tfl«l B2) 4iMl 33 $ SA) ?)S2l u)-i-^- u)i2^. £^o)cf. gc^., £ 23* -t^ 1 SH.(BC)7)- " 
0 " 3 ^*S) 5.A) sis.* 100%3. 3>J1 zl SA) SlE* *3*}7) 2)*fl ^g^.t!r 33* 5.3tb £.3°li=l-. ^. S. 
23* £. 21 °1| ^a) 33-§- **^_V ^0)4. £. 2 3°11 91°]*], ^3 a* 7fl22l ^sfl 7}^ * cfl^ A2l 3I32I ± 

«1 33* £A)§>J7, S-Ai b^r A2l Jg^2l ^al ^ ^ cflafl B2l 3lH ^ 3g52l dtB) ^3* SAlSl-Jl °ic)-. 
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£ 24^ Ir^J SE.(BC)7> " 0" -3 3-f 3 di3 33* 100%3 *Ka ■=*■ ^3 #3 .2.3. Sl^ S3 flS.* 

£A]^ £333. ^, 5. 24^ £ 2H £33 £a| ^£2] -ff-^ 3°) 3- £ 243 2133, 33 afe 323 ^ 

2fl 7i# ^ tfl3 A3 3a-» £33:n oijz ^3 b ^ tsm a3 ^5 ^ 33 B3 3a ^ 5.Aisj-ji 544. £ 2 

5fe m.^7 0 i s=(BC)7> " 0" °1 ^-fs] ±.n] ^ SA] 100%3 33., 333 di3 33* 133% 33 *3 

33 °>7fl ^ fiAl 3£ ^ ZZ. lA] *]5L1- -B-33tt3 ^_8.3 ±v) *m-3r 5.3^ £^33. a 5L 25^ £. 2 

2-1- 5- 25«H1 &33, a ^ ^3 333 #33 323 #3 3^ <g tfl^ A3 33 g 33 B 

2) 3\3. 3 Jg^-fi- £33^1, ^A} b ^ JLAl S3"3 323 ^Hfl 7]# ^ 33 A3 33* ^Aj c ^ £ 

3 3^3 #33 33 A3 J|5 ^ 33 B 3 33 ^ *3-&-§- £333. &3- 



333, 33 33 T^ofl 333 33--2-3-f3 3#3^ 3-^3 3* 33 f^»)3 3* 33 333(D v )°fl 21 

g^sg eH3 -"33 33(5), 33 iL3 33.(6) ^ 333UD* 333^. &3. 333 ^7l ^oj) ^ 
33 S3 333 3-1-3333 31 3* Jffe «-*oiq. ^ 333 ^ c H 1 d- c, l 813 *<»8* 3 33 o l = (l0) 

ofl33 ±.n] *m4r v£3 33t*- <r 33.3, 33-3S(10)°1| ^3-c 4i^ol^ ^^«J- 

ols>, ^ej-olHdo)^ ja^^l^l t 1 -^! «=fl°fl ^^^"4. €^ LCD(1)7> ^7l WXGA ^"a^H iL-f- 

*a]^ SAl 500[cd/m 2 ]S. sfji, ^e^ LCD(l)°fl ^sfl^i^Jl ^a] 4^^- ^tfl ^a] ^5.^ Ia] 

^ ^-f , ajeHEaoHAlo] ^ 12Wol4. a^H, *2fl ^.(checker flag)^ 35 ^'g ^-^^ ^ 

^4 ^^fil A>zl^ol Htfla hH^I^ sfllM; A j-7l $f 12W21 i«l £ 213.^- El Slfe «>S+ 

2-ol, cfl^ A^ Jgs, cfl^ BS1 s^H ^ 5g^2l ^^-ofl 1/2S. ^-dbSlTll €4. 

*fl2 €^H1 

S. 26^r ^- 1^2} ^12 ^ AH el saI sa<H^Sl ^ saI Hj-^^. S^l £A]t!r 

AJ-7I -gAHl^ 5. a] LCD(21)4, °1* ^# 33(22)4. flS.(23)Sf, asfl^i ^ flS.(24) 

4, 7]^ ^3.(25)5+, ^ -Q^-t- 3S.(26)S+, S^l ^3.(27)4, «1^(28)S. ^^cf. ZIBIjO., °\*& ^# 
J?S(22). 33(23), zizfl^i ^2? 33(24), 7l ^ 33(25), %ft 33(26) ^ S^l ^1<H 

33(27)^ tf|i(28)* -f-^ a^s. ^#3°1 ^eMS^r 3^ ^^(on)^!^ *fe4. 

LCD(21)-b 5. 27<H1 S-Altb «>3 ^°), 10804°J ^ 192034i3 «fl A o v -£# ^31 <&5L, 810e1-?l ^ 14403^3 ©1-f- 

^i-?-(31)3, 850e)-6] ^ 14003^3 o] =-o]xl^ ^s.o.( 3 2)7> jEA)sl^ ^^3 3^. °13, LCD(21)3 
a A] ^ Ai^s. ^£^-(30)^31 -^-371 S. 34- 

°1* ^# 33(22)^ 3^3-^-eI ^-^-3^ ^3^1 ^ 3*1^ ^-^ ^t>le|(Dp)» ^^3^ 3 3^33 3-^3 
3* 33» ^#33., 3^3 3* 33 ^33 3^3 3* 33* ^#33. £t, 3* 3# 33(22)^ ^#3 
331^3 3-i- 333 3333 3333(MPj )♦ -i^33 3^(28)1: -1-33 S3 33(27)3 3^3 
3. 3-3 «^133^ ^33 3333(MPj )fe 0 33 75%3 *^3*3 3^-333. ^3 333 *fl^3** 0 
%33. £3, 3* 333 3# 33 ^ 3# 333 333 ^3 ^ -§-33 3-33 ^-&3-3 : §-7il 3(^)91935853: 
?ji3 < a&3-3^-7fl 3(^)912126503: ^-iLl- 3^3^ 33-3. 3^3. 3* 3# 33(22)^ 33* 33 333 

(Dp)* 3^(28)* 33 33(25)3 3*33. 
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•8 -9- *\H 3}3(23)fe 31^3.^ ^-S-^fe ^S|«H SUfe 3*1 « <a-* 3H3(D CP )» T^^rfe ^ 
o]^- 4>Ei# ^#*>J1 ©J* ^ ^oflAi o}^. rfjElS ^-fr*^ .BE*, *|Bj 35.(23)^- ^#* 

^ja^S] tf)EH S]7l*H ^-^ a lEl(MP 2 )l- ^ ^ sH «li(28)***M 3£-M >fl<H 33(27H1 #^* 

4. -*7l oflefl^fe ^Aj 4^ D lB](MP 2 )fe 0 tfl^l 75%^ rfl-§-Al?lcf. ^J^) ^o-ofl ^-fljg^ 

0%o]t±. J£* ^ *i3 33(23)fe 3*11 «JJ<* cflolE^D CP )» c]*]^ o|^. cfle»]^(DEP)S. ^^j-ji ^7] Al^ 
^3 3*11 3M3(Dfep )# u1^(28)» -§-*©} 71^ 33(25H1 a1**3. 33(23)tt 3*11 

tflolBlCDtp )» 3*11 ^ 31°13(D EP )3 -il^-t «M «li(28)°fl Sa°Hsl =1M3 €**13 -§-3fe ^-Efluf 7]^ 
33(25)3 71^ -g-^of) cfl-l-sJI^I ^sflAj-jj. *§*3. ofl 7 W, » Xm^rfy BJ- ^ ^x]^ cflol^(D 

^lEfl^i ^B] $3.(24)fe ^S^M ^-S-=|fe S.£r ^Jg(CMD) ^ S.J&- ef|©13(Dp P 371*}^ ^*1 3133 
(D SP )* ^^^hal -# 7 ] =£3 SH£ Eflol^(D SP )» 3^(28)* 33 $3.(25)41 Ai**3- 3 ^ $3(25)^ 

RAM ^-3 JHJ- ^S-S^S. 3-?-3*l31 3^(28)« *i*3Tr c|*l^ ^)o]E|(Dp ), 3*11 ^-^ e||o1eKD e 

P ) S *j*l iK v 333(D SP )« ^*33 <gq6|| 71^*^. 



-33 X13 ^|S(26)fe 5. 27<H] £*1* LCD(21H1 i^|slfe S.fe €£+ofl ** &3 ^ *jS. 3*1 -#3 ^* 

a q v 3fl-ej.nl e| # £3*3. a*. 13 -gt^- *)13 33(26)^ <3-# 33 33(23H1 333 3<3 3^(25)3 £* 3 
3 o-Ml^ df£.( a ), 33 -g-^(X) ^ -a^(30 ^fl^l 32)«fl S* 3 JL, <^l]« " S.A] ifl^-sj ^(T) M " -f 

Alt*>7l ^)«H -f-Cfl^Cf. Aj-7] « aA ] tfl-g-oj W(T)" ^ efl* 1-^, nEl)^^ Cflol^cQ » 1" , <^AJ- cfl o] E) ?1 

" 2" 3. «t)-. Si*, " -f Ai£(p)" LCD(21)SJ *^ofl 4^SJ fi£-f7> XAlsl^ ^-fofl 4 ^£-^31 ^ 

7]-Sl7l7l ^«fl -*7l " -?-*lS.(P) M ^ «fl» 1-^, " 1" °1 7p£ ^A]3>^ ^£^ol S]Dl-g> 

31 °1^> " 2" , " 3" 5Jro] ^7Hr}->S Jic} ^ofl ^*l*fe <?} ^^1^-3. SU^. oj7H, £ 28«fl ^Ej ^£ 

^ *)H 5lS.(26)7> ^e^sl-fe 4 ^* ^Ji ^ 54-sl-Ti] El Si smsl c4|^ SAltbcf. £ 28-Sr £ 29^- 

ai^n>cf ^^-0 A>ola T ^£4. ^^1, j£A] xfl-g-sl ^(T), -f-«d£(P) ^ -f-^S" ^ 7> ^el 

&t±. £ 29°fl ^«flAl^ ^*t^. 



JEAl ^^(27)^ -gEl X| «H s|S.(26)S.^-Hlsl ^Alofl SlTl^ -gi-f-oi K x\s. ^, ^-Al, s. 

Al X| <H 3ls(27)fe z| a^l^-7l ^^flA-1, cgAj. 3MeJ(d p ), clAl^ cgAj- tHlolEl(D E p ) ^ i-Aj- 

cfl°lEl(]^p )# 719 $£(25)3.^3 *^-*^. ^-g-^fl, JEAl XH flS.(27)fe ^* <^Aj- iflo^CD P ), ^aJ 

1 ^-S" ^olEl(D E p ) H ^§Al *Aj- 3HEl(D S p )» Zl-21" SAl§>^ ^S-fol £52 o. Afol^c^l ^^(S,, ^ 

■§■ (thinning-out processing) ; °le>, Alsle(-a. *) ^-cfl ^eK^, interpolation processing) 

^|Bl)# ^«r<^ LCD(21)<^1 SAl*c}. oQ« ^aJ^ cgAj- c^oIeKd £p ) 7 > Afls >Jfos 1/23. 7^ s| 

3(25)o11 7l^sl<H oife ^^ofl^ S a1 »H ^ S (27)fe Aj-71 clAl<g <gAj- cflolEKD E p )«H1 ^ ^-S- ^el^ 43 «^ 
%tol iHlolEll- i^-tr «>1^ ^-S-^rfe «3£.-¥-<fl SAl^cl-. Aj-71 ^]^°1lAi iA] XH ^3(27)fe °1* ^# S)3(22) 
^ ^^-^^ Sl3.(23)3^-El -S-a-^fe ^•3^-S-s r e)-n]^(MP 1 95 MP 2 )«^1 slT^H ^^el &cfl ^el# ty*} 

fe *A.]61| 4 ^ £ ^.o>tJ- JfS^Tfl ^3^5) i^- a A] ^-^-Aj- ^^.nl El ( PM )^- ^^-2) ^SflS] o^o] 

^ ^(JEAl ifl-el-nlElel ^^-)fe n>aji *a,t-^s1 -§-*)1s] «>l*ol ^<>|^ nfloj ±0)7)] &x$(f;}± 

EflelA^ ^Ol). Aj-71 Sl^^Al>; « ^^>fe ^J* ^ ^ ^-Aj- 0.3-^-^ ^*Aj-O.S. nfl^ Zt ^^ofl cfl Sfl A> 

^4^1 ^l^l *-S-«r^l v*A]nV ^Aj-CLSJjLE] ^-Aj-O.3. ^fe ^- ^*<H1 cflsl-^ A>^-Ol * 

^•§-^1, *lel 5)3(23)9 Aj-xO* ^oj) ^sf| ^Tg^j-d-. s. 30-& ^Aj- ^el S]3(23)S1 E a1^- ^s. £ ol 

4. A J-7l ^)2l <^Aj- ^5] 4)3.(23)^ cjs= ^el ^3(41)2f, Ej-ol 01(42)^1-, A-l^Aj-^. ^3 ^3.(43)^. 

C]a= ^21 S|3(41)^ Sl^-3-^-El ^-^-S]fe oj-^slol 01^ r]^]^i ^Aj- cfloleKDcp )» ^-^€r>^ zj- ^-^afcl. a.^ 
o] ol^- tfjell- ^#^>J1 ^31 o|SL tfjEl ali^Sl ol^ ^#*cl-. BE*, A^2l Sls.(41)^ ^ 

#* ^31^sl ol^- tfjEloll SlTl^^ ^S^AJ- 3(-e}-t.l&l(MP 2 )# ^A^}.^ ^^(28)1- -f-SM iEAj XH i|3(27)°11 ^1 
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3*3, 33 33(41)-^ 331 31 3)33(D C p )* 331 11 333(D EP )3 His 13 11 

t\*\V 11 333(Pbp )* 3^(28)# HI 33 33.(25 W 1113. tq^s. 33 33(41)^ 331 <g 
1 333(D CP )» 331 11 333(D EP )3 33 3*1]13 33 33(43)3133 x]aH1 2)7)^ 

1 " 4r1 el" » *313. 3 3 33(41)^- 33)13 33 33(43)3133 ^a]* o|« s-^, - k = 1/2" 

eHr 333 13 ^-°lcf. 13 ol«fl, cj^e 13 33.(41 ti^H " 1/2" 3 <£-g- tg^-cf. o^H, Aj- 7 ) 

11 33 ?»*r3.3 111 331 11 333(D CP )» 11 3333 HI t)X|^ <gAj- r-fl o] ^ 

nM3*°* tfl^- n 331 ^3 331 11 3333 tuow&m «]-§:-§- nm^r 3133. 333 11 33 3 

<1(k)3 S3 H 11 1* 333* 11 33331 13. £ 29(1) ^ (2)fc H 33(41)3 3*fl f^H 

3fe 11 333 13°I11- 5.A]«|-aL £ 29(1) 5 (2)3 133. 31 l^fe 13 «i» 333S, 3^ 

^ 13 ^5:1- 333 S H. £ 29(1)* x 8313 ^ m.s.o. s «_e| x 8313 3^ 11.2.3. 11 

33*Hr £a]h}ji o|c)-. av 7 | tj^, tjac 33(41)tt 3*1113 33 33(43)313 ^sjfe 4r1 3 

31 31(k)( = 1/2)3 33. 113-4- 11 333s 13. 11, S 29(2)^ 83^ x 82l°j2] 3^ 

1 4^^ X4313 34i 11.2.3 1* 3 &1 3fe £Als>ji Aj-7l 1-?-, q^E. 33 33(41)^ 3*1)1 

3 11 33(43)3^-3 11 33 ^l s r(k)(= 1/4) «H| 3«fl 1133 ^3*>^ *3°fl 1*933 

sMi* ^ 3 *3. 



333(42)fe ^13 7)^* jflaL 3*11^ ^s.(43)°fl cflsH la ^3«- ^133 ^ 33* #3tb3. 3«fl 
Aj-^. ^e) ^s.(43)^ vfl^-ofl ^tflAj-^. ^e]o)] ^^.s. 7iej*fr7l fl^- uj|s.e1(44)# ^Ji sa3. 3*11^ 33 

3^.(43)^ 13 €£-f 313 3^.(26), a^i ^ 3^.(24) ^ 3^^- 33 3^.(41)3.^-3 ^£-7} ^ 

3s 3«(l A J-3 333 1-8- 3-¥-» «^3fe *3°H 3«fl^ v 3 333 1-Sl33j1 ^-f«Hlfe c)2£ 33 3^.(4 
1)3 f3fe " 4t-§- 3 3" °)1 «t| 33* ^^3. 3«fl^3 33 3^.(43)^ 3 3 -f A l^(P)3 «£-f«fl S3 
3^ 3*3 *^-(T) 1-3 3333 3313-3 333 1^- 3-¥-i- ^^3-3. 3*^3 33 3^.(43)^ »1, i 
27<^1 £3«v ^s^-(3l)7> n A}s(p)7> " 2" 33 -Qs-f (32)3 33 333^ 3-r-3^ 3*B3-3 333 1-2-3 
3s 3:^ 33. 



3*3, S3 33 33.(27)3 ^3 ^r«fl 1133. £ 31* S3 33 33.(27)3 £33 1-3^3 

3. 3-3 33 S3 33 33.(27)^ &*] *33- 3333 -*33 33(51)3, 13 33(52)3, =33 3^3( 

53)1, *]o] ^3(54)3, 333 13 n 1 * 33(55)3, ^3 1^- ^P-* 33(56)3 ^113. 

S3 3333 A S1 33(51)^ 3* 1# 33(22) 1 11 33 33(23)3-^-3 ^-^-3^ 3333 

(MPi 1 mp 2 )3 3333 3 15L-S-33 133^3 S3 3333(pm)1- 1113. 333, £ 

323 131 333KMP! 1 mp 2 )3 S3 131 3333(PM)33 133 333 ^1* £.313. £ 323 133, 
31 a7\ 131 3333 (MP 1 1 MP 2 )1 £3 3s, 3^ b7\ S3 131 3333(PM)1 £3^ 544 £ 32 ofl 
<^133^ 131 333 3 (MP! 1 mp 2 )3 113 31 S3 131 3333(PM)3 ^1 1^ 131 333 3 ( 
MPi 1 MP 2 )3 313 31 SAl -f-^Aj- ^-c}-11(pm)3 ^1 1^3 4^3 1133 13. 

13 Jil 33(52)^ S3 *31 3333 11 33(51)3^-3 ^^3^r S3 131 3333(PM)3 3333 
7)1 ^3.(25)3-^-3 3-11 331 31 333(D P ), 331 31 333(D EP ) ^ 13 31 333(D SP )3 13 
^.11 1113 33 3S11 133s 31 333(D GP )3a^ #^14. S31 ^13-3(53)^ ram 13 1-^3 
32-33 3^-33s, ^13 33(54)3 3«fl ^133s 13 ^1 33(52)3-^-3 *^-3* 31 333(D GP )♦ 11 
S3 3 11 3313. 



- 20 - 



^7fls.^ ^-2002-0082790 



*)H i|a(54)fe ASICS. e>l^-<HX|al sq^S.^ ^"g^fe *7l 4li(SSYC)©fl 2} 74*404 = efl©J ©H3.54( 

53H12} iHS- 0]olBj(D GP )3] 7iq* ^-Ajofl 2 a] ^sJ-aj- ^ B |b| ^aj S)s(51) ©.S^-eJ sa] 

^■^-av :4eMiM(PMH 2)7]*H ^1254(53)3-^ #-=-e)tt 3-aJ 3He4(D gp ) Sfe -fcli* 3|©13 

t 1 ^ 3 3(55 HI #<£^-. at!-, *H©4 33(54)^ *7l ^JlCSSYOM- &*] -f^44"tf 3 (PMH1 

tflolE] ^ $3.(55) ^ ^a> *R 343(56)1- ^©4^. ^r, *H©1 343(54)^- £ 33°fl 2^$- ^o], 

^7H ^-^^ ^ojE] AlJrS. 43 EflolEl ^^-ofl ol 7 ]-€f|. £ .S. i i = g(oJ 47fl^ ^ ^.Aj- 7 ]S. jg^(p Q ) 

S ^AJSJ^. ^A> Al^( Yl xfl^l Y 758 )» ^Af ^q-ofl el7>*tf. O]^^. l^o] ^oflA-1 S^u}^ 1-^7^0] 5 71 "fl 

•g-olcf. n|-a)-Ai £«8^-§vfr 0%, 25%, 50% ^ 75%s] 4fHT*?M ^3 It ^ ^IM", 34^* %H V 

-A] ^1 7l fl^fe £ 32«fl £Altb «>S+ ^-cl, fiA] f-SHJ- ^-^n]Bl(PM)^- i^-^Tll £-3- ^H*].J1, ZL%°\] 

Cfl-f-A]^ £ 34°fl £Altb «>fi}- £o], Aj-cfl *\^3- ^^7\) ^^-A)^ ^17} Sjt)-. ZL^*\ *)H 3)3(54)^ 5. 35°fl 

£.Al# a>sf ^-o], ^ ^nlE|4 ^^-Al^ 3-aJ- ^Alsl *)H^. ^, H>2f ^o], £ 330)) ^a]^- «>4 £ 

©1 1 = efl«9 ^7lofl 47fls] JHJ- 7 ]s. ^^(p D )s. ^5)^ ^*4 -il^(Yi ^1 Y 768 )* ^A> ^q-flfl 0]7>oV gflA-lfe 
^^■i-^r 0%, 25%, 50% % 75%$] 4<^fH?H4 -g^lt ^ Si 1 }. ^-^M ^tfl $2.2., 2 35°fl «£•£( multiplication) 
^2} -tftfl $23*4 £.Al^ h>2]- ^o], 100%, 75%, 50% % 25%2] 4^^-ofl ^ JlBlH *\}o] 33(54) 

^ ^Aj- c(|olEl(D G p H, 2 35<>fl 2Altb ^ Tfl^l- c||olEl(D G p ) 7 r *HM $2 ^-§r ^^-©.S.^ 

-tftfl $27> £ 34°fl 2A]^- v}9± £o) ^olrf. ^ ^|<>1e|(D G p )7> ^x} sj-Aj- 

cflolEKDsP )?J *^^3 «>^<H ^.aj. Ali* cflolBl ^^ofl oj7>^-cf. cflolHl ^ ^3.(55)fe 

^flol S?3(54)3-¥-e1 ^^-5]^ ^ *)H -tl^S] Efol^o.^ ^3(54)3^-^ ^S\^= tflolBl(D GP ) 
#«8^ 2l«fl i^fil 741S ^<a-* AlEfl^j! tflolBl Ajis.^ LCD(21)S1 tfl-g-S]-^ C-flolE^ ^^-ofl ol7>«-tf. ^ 

Af ^q- ^ ^3(56)fe ^3(54)3.^-El ^5]^ ^1^^ ^-ol^o.^ aJ^s. a^aJ^ LC D 

(21)54 tfl-g-sHr ^AV Ai^-ofl S >^|3 91?}^. 



^^tb u }4 ^7] *f)23l ^Aloflo^ ^.Ajoil 2l«|-^ LCD(21)°fl -gi-f* a^ll- ^°11 4 -S2-foll SAl§l-^ 
S^Aj- cflol^Sl SAl Lfl-g-sl ^fl-(T)7> 4^- ^^°llfe ^ «£f D }r4 £Al ^-SJ-AJ- ^^leKPM)^- ^ 514- ^ 

el-H. ^7l ^-f<H)2 JlS|-^ol ^^m-. ^-7} ^-f<Hl -Mr^^^-^r 0% , 25%, 50%, 75%3. ^] ^ 

<ftx)uy K X\ ^v]^(PM)^r Ht^- -^-^^741 ^ 5i^. o47lAi, £ 27<Hl 2A]^ LCD(21)^ 122] 

Aj-g. ^LCD(21)24 oij|^ s. 37^1 2Alt!-tK 2 37^8: LCD(21)S4 ^-§r 2Al§l-^ i s. 27°fl £^ ^-ol, 
lOSOe)-^ ^ 1920^21 sflAj-^s ^-j, ojx} S. 37<=flA4 5.A]£l^. fe- £ 27°fl 2A^ ^s.^-^ ^s} 

48024-°! ^ 64024-^3. 01^.04^^ ^5.0.(61 360e4-?l ^ 480^3 °l-?-<>|7l^ -a2-°-(62)24-, LCD(21)°4 S. 
a] 24.3 ^sflol ^£^-(60)3 ^-^€4. 37fl2l ^ofl S-s4a o v^- iA]^ ^i^-7} ^ ^^54°42 #^1°> ^-24- 

S.*}*}^ 4^21 ^£-9-^ ^-^tl- el-oj^ ^-B-^1 ^ 51 A3 tb^r. °Hlr €2^-(61)S+ ^2-^ 

(62H1 SAl^>^ ^-f, £ 37°fl 2Altl- u>sq- ^-o], ^ £ o.( 61 )a}. ^ £ ^.( 6 2)ol)A4^ ^-Qj^. ^ A |. ^01^. ^. 

-*7l Jg-f , «£-f (60Hfe SAl^- ^fe §jlcf. avcfl3, €2^-(60Hl -S-54-^"* iA]^}^ ^ 

-&2-?-(61 ^ 62)°!]^ -&3 A J-* <T G°] €2^-» =f-^}3L ^1<H^1 24*11 4 

is4 AjAHHiAi q-E)-^ cfl^ a £fe cfl^ B24 ^3- Sa] Afl^^ ^ 5icf. ois.^4, «»e4-oiE24 ±u] #± 



^- ^-^24 AjAHii- #s*4<^ Aj-^si-^ ^xiov ^^Hpj ^Aj o. ^v 7l ajahhi tb^sife 5J©1 c-v^Ef, a. 

o41 SW-^fe ©1-S- LCD(1)°4 # S4-^ofl ^r«fl <^llr ^^]^ ©HI tb^^^l p^ji £ 36°11 2a]^- u> 

24 *ol, -g-3 0 li LCD(1)21 ?i s4^ a 2] b<Hl ^-^«>©4 ^ME^ ^^-°42 #4. 

a*, ^1124 ^ahH °i©4^^ ©1* dl©lEl(D v HI 2474*404 -^SK 1 - ^24-©1e41- ^^*4^ ^-s^i 

uV o}ofl ^AjslAl o]^. ^ cflolElCDv)^ H7H1 2174*1-04 ^Aj- ^^ S >£S. ^p.A^i.^ E ^4 

a*4, ^#tb ^lisl ^AHi^i ojo^A^ o]^. tfiE] cHo1eKd v )°1) ^^*>o4 1-^J^#4 «le4- c 'lB(10)2l 

^^•Al?!^ oils. q-E4-«Alo}- OHI ^51 A] 2>J1 04^ ^o>4 ^^Aj^liS. ^Aj^c^^ ^Cf. 
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g^^K ^1* l-'S, •^•^S.-f-E) ^s)^ 3*1^ iflolE]7>MPEG(Moving Picture Expert Group)l, MPEG2, MPEG 

#4. SlE] ^ °M TjS] Ef°J AS. ^-SKJ-.g- LCDofl ^A]^- ^ ^4. 

SE^:, Zf ^A]^ofl &e>Hfe ^S}-^ 5§*1 ^-Aj-o] «-«.oil 44jA)fe >llc^5>^ ^St^°V ojcfl 

*1 ^"71 fl£7} ^^£1^ ^-^- D Jr ^S}-Aj- 4&l- D lEl# i^S] ^A}* 7>xli ^5^5] i^. ^ 

#-4. a^-, ©1* «jBj tiloiEl(Dv)^ 37H s^frM ^3Hr 4£r D l^# ^^-sls^- a)H«M:e #4. °H 

AA ji^3^» *r Si 4. 

S&#, >J12 ^Al^ofl ^O^, i 35^ 0fl<H)A^ £A] ^-^Aj- ^-^1E](PM)1- 5% 44 A^Aj^jn. o)a]d> ^Cf d| 

3E$-, ^|2 -^Al^ofl 5floHfe s^Aj- ^-eJ-BlEKMPj ^ MP 2 H rfl-§-*i|Al ^a] ^*Ht ^^^(PM)^- 

£3-4^ <i» 4^x1 dV olofl ^s)xl &Ji *3Hr ^-ar^^CMP! ^ MP 2 )s} ^^-7> ^-f^fe a a] ^-sMf 

44^1 ^(PM)* ^Sj-Alflx] QSiSL ^je. #4. 

3E4, 7112 -M a) =41 o\) Sl<^A^ sa] ^-^-Aj- ^-e(-ulE](PM)^- ^SH?]^ ^A^\ ^r«flAi^. ^^-^a]^ S^aI^ 

l4"?l ^AA 5=^H £A] -g-^Aj- 4H}nlBKPM)* ^^A]7lSS. ^c}. 

£tr, ^12 ^Aloflofl %[^a^ i^xl^ <£Aj- cflolEl(Dp) ^ cIa]^ <^ai- dlo]EKD EP )^ 2^1-1-21 ^-S^-Aj- cflol 

^ ^ l^l]*^ ^^1 ^ HHEKDsp )» *l^«rfe <1* 44^71°]- olofl ^AjsjA] ^fecf. ^^-Aj- cHo1e17> lTfl-i-oi 
^-f^l^ 7>^]# ^^^o.S. >£3}-Al ^-AjsHs #4. 2i*V, Al#tr aJaH]^ ^aJ ^ 7 |. 

£tK Zf AjAl^ol] Si^A^ C]A1^ ^Aj- 0| O] » A^S|^ oj]^- t+E} ^ A] n> O] <Hl ^ ^ A] gjjl ^- o} 

44^7] nV Olofl ^-7jS]A] 8>J1 a o V^ t <i(|^. ^^.4^ H^l^^ Aj-^Ajofl o]sfl gJ-Aj-o] 

^#tr A ^AHH Sl<HAife SAl Aj-*l7> 7>-§-2j AS -a^sg^-l- aJI-i- q-Ef^Ala}- o]ofl tr^5)Al 

^Jl %%AA 7>7)°] 715:14 C]Al^ <^Aj- ElH^o} s.^ > A £ 2 L a o >^HS.^=«)oll Efl-g-SflAi ^-^? 0 1^-^- ^ 

W ^ 545^- ^Aj5>^£ #cf. 

7] g>Jl ^^-Aj- ^-q-nl^ofl Si 7)*}^ J7A^ ^-^? 0 1 A1^ ej]^ 1^^-Al 7 ) ^.Aj^c^ £ ^cf. 

SE^-, -^^Aj- ^2l-DlE]<H] SlTlS)-^ l-^7j-§-J2f 1-^7 0 1 Al^o^ ^^o^ o^S:^. ^^^j^s. ^Aj§].c^£ ^cf. 



Ai^^; ^O), ^. ^-^O^ ^0\] ^§>^ 33.AJ-C4 Ol^-^- ^4^] S]7ii5H ^-Aj-^- ^-AJ^ S^Aj. A] 
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a]^ Alii- ^ T^^fe ^K^flSl Eflo]^ ^^-ofl °]7>SH J}.# A] J: £^ U]^V A]Jr e 

#±.tf ^ Slcf. £?!-, ^7^°)^ 325}* ^#-8: =r Sl°H CRT tl^-felMa}- ^ 



(57) ^-7-2] 
^T 1 * 1. 

t^^Bflolsq-, #71 ^ q^afloiofl n :f ^ Sa}^ ^sMSS ^ 5*1 # 

^-AJ"^ 3# tlS.Q -S-71 SPJ- A] Jf Cf^ Hl^-Aj- A^sJ-JT A] 

i 3} Aj. 7 ) Hl^-A} Al it Aj-71 ojj^ t|<£if ^o]* 7-^H=r ^H^flSl $)o]£\ ^=ofl ol 7 >^- °. , #7l 3*-# £ 

aj-71 ui^-aj- Ajii aAisv^ ^^l-i- a^-sv^ 3* ^^is *Hs- ^4*8 «**8 a a] aj-^^ ^ iA i « 0 >^. 

*1 5tl«H^i. 

a*-# s*i ^ . 

3. 

*il i#°fl sft°W. 

Aj7l al^V A)Jri= Aj 7 j ^.A Q V A] J:^ A] Jr flj^ofl cfl-f-^ A] Jro] ^.g. £^o S ^ J=4^ ofl^ SA j 

31 ^AJ- £A| #>g. 

^t^J- 4. 

#71 al^-Aj- a] #71 Sl-Aj- Al^o] -s^o] ^-A)^( b | ack s ig na i) efl»S!<Hl cfl-g-^-fe aI^o] ^j-g. sf-fe- 
% SAl Aj-^i^ K x\ #»J. 

5. 

*l] 11H1 5tl«H-H. 

#71 -f-^# Jfl-BMElfe #7l Bl^-# Al i 7 > l = 2fl<g ^7] ^§-<?H &X\S\^: Ml*, #7l H] A] ^oj A]^ gflig > ^ A} 

7] «fis}o)e ?Ao]s. S}u}^. ol =-olAl^ 5J-§- s^io s trf^r ^-^^ #a1s1 £A ] 

^T 1 ^ 6. 

#7l #71 ^-#i!5.^-El ^#S]7m #71 3f# Al^ofl i^-5l^ o^^ o] rfj^Sl H7l°1 f^jOS 

31- ^¥-4^ SAl Aj-^o^ ^ aAl « o V^. 
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7. 

^ l#°fl 9X°1*\, 

#7l ^I^Rr -#71 iHW ^ 3 #3 714 # 7 ] 4^ ^ ^ Aj£d] s^-s)^ oi^ 7>^- 4 

-§- tfl^o} 37 )o] ^J-g. ^ ip^ig QP^g S A1 #*1°1 4# IEA1 #«J. 

^T 1 * 8. 

2#°1| SU^, 

#7l 4#2l ^*H1 3*11 #7l S}-# 0 1 4#A3.-!fel ^4#0_3. ^ #7l ^S*-# 44 

nlElS} #7l ^jzj-o!] mfSTfl ^#A]7li, #7l 4#ol 4#O.S. ^^B)^- ^ Jfofl Aj- 

71 *## 44 B lel2l ^H* #7l ^#^r ;t4°fl i^elTll ^^A]?!^ f^ios. ^4<g g.X[ #a]S) 4 

# J£<M #>g. 

^T 1 ^ 9. 

#7l ^-3*#2l 37] 7> #71 o]^- «"Bl2l 3L7l7> ?1^1^ #«£j3.3. £43^ ^"f^l #7l -§-4# 4^ E] o] #7l 
^4 37H1 m>S.7fl ^Al^l^S. ^olS>21, #71 -S-Sl-#Sl H7l7> #7] 0]%. ^^0) 37l7> ##0.5. 

AV 7 1 -g-^V 3^-51-01 El £1 i£4-i- #71 ol^- rtjElSl H7H -5l7fl 5>}^ T^H^ 3j-g- f^JO 

3. 5>-^ Jf-4*§ ^ #^1 Oj ^Aj- 

^T*-* 10. 



#7l 3# ^47} #7l U14# #J17> l = efl<g ^7l ^--a-oll SAlSlfe ^)^4r 3.7\\ ^H*>^o> # ##°-S <€4 

5}^ ^-f<Hl #7l ^4# 451-t.l El Si Aj- 7 ) ol^ «)ElSl 37H1 ^*}?}^ ^)^}JL, #7] 3# ^4 

7> #7l «14# #5171- l = 2fl«g ^7l ^#<Hl fiAlS)^ «!-§--!- #7fl #£^" *lH# €-2-7} #^4fe ##J3-3. £43 
^-f ^1 #71 *4# 44 D 133 Aj- 7 ) ol^ tfjElSl H7H1 i^e|7ll ^*/| 7l £S *fl c>| 4^ ^ £^03. ^ J=L 

4^ OJ !^ #*l£] 4>JJ. ^Al 



^H 1 ^- 11. 

*ll 2#°11 &o]A\, 

#7l 4# °l^°fl #7l U14# #71 Cjil-EfloU ^Aj^.^. ^>7l ^> 

^7fl2l EflolEl #^d\] °]7l-^Jl #71 -§-4# 44n]El^ ^7) #0> JiL^l 4^ i#5>^ If-^ 

.jp^ ^-^is) 4^- SA ] HJ-^ 

^^?-# 12. 

^1 1#°11 Xi'HAl, 
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-%7] °J»^ ul^aflol^ ^71)21 oil?] (main) K*} Bf?l°fl #71 aJJ:*- a^l«>^ a a] T%°}*>}-£ #7] a 

A] H]-o]P 0 Vol ^Alfe 7]^C>1 #7fls>31 #7l B}^-# <&S.7\ #7} 4^7flS) ^o] ^A> S.A] SJ.o]°fl Cfl*(l £3 
Bj-Jl, #71 SAl EH^lo] ^lfe7lilK #7] iAl El-ol^lol ^^1^ 7l?>2l iJJf ^-^^ #71 «]] e}-ol E ^ 
^ 3* S-^^-S. S a1 #^fil ^.Aj- K a) « 0 V^. 

^T^J" 13. 

Aj-7l ofl^j cl^Eflol^ 2 o]Aj-^ Dflo] ^/.l- a^l s}<£<*] #7l al3l-# a) j:^. fiAl^ ^a} ^0]^^- # 7 1 2 o]#^ 

^A> ^Al efol^cl- S£^ 2 °1#S} 1-^-d>t4 cf e^s. ^^-sl-ji, #7l 2 °l#£l ufl?] ^A> &X\ 2}°} £^ #7l 2 
°1#£} #«M ^-S-^V^ #7l #71 tfBel-olEo} Q*.^ Mi ^j-g- ^8-°-5. 3^ &X\ $) ^-Aj- 

14. 

*ll l#°fl Sl^H, 

#71 Wl^-# Al^Sl S.X\ HH D c3* Aj- 7 1 ^7flSl C^olEl ^q-ofl # 7 1 Vi]^ Aljr 7 } £r HH^l *fl 5] 

3* ^'^S. *}±r ^ ^Al #A]Sl $■# ^Al 

^ ~t l # 15. 

i#°fl 81<>H. 

JHM ^711 Sl #51^1 ^ ^$5L, #7l ^Vo} ^.j^ ^ ^ofl S^7l*M #71 ^SL-f °>^f #7l S}- 

# #71 Wl^-# Al^S. ^^JI, AjJ^ A>7l oB^ Cl^elloll- ^ 7 fl2l £[}o]Z\ Q^o]) ^- 

^S\o] Aj-7l ^-# A] J: Aj- 7 j tf)S}.# A] Jll- SAls>fe 53^- ^-31-^ SAl #*121 Sj-Aj- S Al #^ . 

^•^J- 16. 

*11 15#°ll 5fl°H. 

#71 #5L-f » ^*j*Kr #71 o]^ 3# ^M^M 2l7l§>7lu|- Aj-7] ^ ^ ^ Aj- 7] ^Aj-o] ^= S - 

#71 -¥1^21 H7H1 31 71*1-0} Aj-7] ^^p^ i ^ ^71)21 *a^# 3^51-^1 Ej» ^Olgl-^ ^ ^- S^los. gf^ ^- 

4^ a A l #^^1 ^-# ^ai 

^^•#17. 

^1 15#°11 ^'H^i, 

Aj-71 ^£^-1- ^Aj^ ^T-71 qqsn o}^ ^^1 o^S() Aj-7] ^.Aj-ol ^-^.Aj-olEl-jz ^-A^ ^ o-ofl 1H£11«?1 ^ 

7l #7l ^-# Al Aj-71 Hl^-Aj- A] ^ Aj-7] ^7fl2l E)] Ol B] ^^-^ Ol 7 ).^j7, Aj- 7 1 ^-#ol ^X] SHM^ 

#71 mell<a ^71 #?Vofl #71 ^-# AlSL 1 ?]-* 251 ©1# #71 ^^T^flSl ^Mfcl ^^-^ o1 7 j.^ 
^AS SJ-^ SAl #*1£>1 J|# ffAl ttj-lg. 

18. 

4 i6#<^i 5a°iAi, 
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19. 

^7] si-Aj- -tlJ:^ a.^o] ^^5^ o]^iofl ^-7] a] -£7l <s»3J c^-geiM-i- #7] 4 

^.4^ oj»^ sai ^121 shj- a^l 



^T 1 ^- 20. 

^ I6*j-°fl SU°H, 

^>7l €3£.-?-fi1 -#7l ^-sHJ- J^-eH^M cfl-g-S^ ^(multiplication) Tfl^r* #7] # ?<g«|^ -#7l 3} 

A]:SL°fl ^Sj-Jl n ^ ^I4» #7) *Hr7fl^ 3| o] ^ ^=ofl 0]7>^-fe oP^ SAl ^jo] ^AV 

H^-^Sr 21. 

-#7] 741^ ^"71 T^^Rr ^71 A13L71- l = ^7l ^-<?H 3*1 3 a]4^ «-<g^ €SHI 3 

*l| -^tJ sai fli^ ^3^1- jQ^sj-fe 7fl^<y ?Air s^)o S a^l a^-s- a a] « 0 >^. 

22. 

% =?■•$■ 23. 

Aj-71 al^-Aj- Aljro] ^ Aj- 7 j Hls^-Aj- A] ^7]- ISjjloj ^7l -§-<?H| IA]S|fe Wl-§>& ^"7] 3HM ^.J^ol e}. J7 

^€ ^K^fl^ aH^ ^J* S^l s.X\ U'g. 
24. 

^ 18^-°fl Sl<H^, 

^7l ^-Aj-o] ^SHVol ^ ^ ^ V 7l JH^TflSI 4 V 7l ^-4^ XAl ^A|SJ D)l?l ^A> S A] 

^t 1 ^- 25. 

q^^olSf, Aj- 7l Qfl^ T^^loH zl 3f-#0_3,^ SjBMSS. ^Ajs)- ojj^g Aj- 
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^# 3# S^MI S^lsH S^T- Aljrs]. ^-71 ^ A] T^-S. HjJtoJ. A] Jll- ^^)-aI A}- 7 ] 3KV 

26. 

^t 1 ^ 27. 

alfl-Aj- a] ^ >y- 7l ^ a} jmj} ^pg^ Ai^- efl^oj] ^ o.^- ^ j-^ ^ ^ ^ 

31 T 1 * 28. 

#7l «1^V Aj. 7 ] ^a}- a) jro} ^^(b^k signal) ^^o,) tfl-g-*Hr A13L°1 3* S>fe ^4 

^ a^i 

^^J- 29. 

^7] ^^-AJ- jq-^nl ^ zj-z}-^ AJ-7] U ]^.Aj- AlJ^} 1 Se)l<y ^7l -g^<JH SAlS)^ «]-§-, Aj- 7 ] H j ^aJ- A] ^cq A]^ 3]^ 

^, a 0 v 7 ) ajeHiM S£ -O} «W£ 3* ^J&S. €r}^ ^Al ^A). 

^t 1 *^ 30. 

4 25%H] 54 °H, 

MS s^l 

^R"^ 31. 

€• ^]e]s] 37i<y ^-t- ^-4^ 3 ai aj-^i. 

32. 

^1 26%1-ofl ojo^A^, 
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#7l *)H $3,$= 44 444 4#4 ^^Hl 3*1 W ^3 44-°S-¥-4 ^44-2-3. ^43^r 444 

44 fJW 44443 #7] 4-&4 ^4°fl 4^7fl ^44^, 44 44°1 *^-*».s-¥-^ ^4 a*#o.3. ^ 

S*3fe #7l ^*+4 44442} 44 ^#^r ^44 ^e]?fl ^4 7] 4-|- 44 o.^. ^i=. ^4^ ^ 

23 44. 
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